MINUTES
Independence Planning Commission
Independence Board of Zoning Appeals
Tuesday, January 7, 2020
Veterans Room  Memorial Hall 5:30 p.m.

Call to Order

The i’lanning Commission meeting was called to order by Chair Mary Jo Meier.

Planning Commissioners Present

Mary Jo Meier (1-0), Steve McBride (1-0), Barb Emert (1-0), Michelle Anderson
(1-0), Tony Royse (1-0), Brent Littleton (outside) (1-0), Andy McLenon (outside)
(1-0), and Lisa Richard (1-0).

Planning Commissioners Absent

Philipp Umlauf (Resigned)

Staff Present

Kelly Passauer, Assistant City Manager/Zoning Admlmstrator and Jeff Chubb, City
Attorney

Visitors

Gary Hogsett, Tabatha Snodgrass, Mark Leaman (representmg the Independence Gun
Club and applicant) and Deana Combs

Minutes
a. Consider approving minutes of the December 3, 2019 meeting.

Tony Royse made a motion to approve the minutes of the December 3, 2019 meeting
after adding Jeff Chubb as present, Steve McBride seconded the motion. The motion
carried 8-0.

b. Reorganization
1. Election of Chair
2. Election of Vice Chair
3. Election of Secretary

Mary Jo Meier made a motion that Andy McLenon serve as Chair, Barb Emert as Vice
Chair and Michelle Anderson as Secretary. Tony Royse seconded the motion. The
motion carried 8-0.

Planning Commission

c. Consider a request for a conditional use permit for an Indoor firing range in the C-3,
Central Business District at 212 North Pennsylvania Avenue.
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The following staff report was reviewed:
Background

On August 22, 2019 the City Commission initiated a public hearing before the
Planning Commission to consider a text amendment to the Conditional Use Table
to allow indoor firing ranges as a conditional use in the C-3 Central Business
District. The request to the Commission was submitted by the Independence Gun
Club who was represented by Police Chief Harrison.

On October 1, 2019 the Planning Commission conducted a public hearing
amending Appendix B-Zoning of the City Code relating to “Indoor firing ranges.”
On a 6-1 vote the following was motion was approved:

To recommend that the City Commission approve adding “Indoor firing
ranges” to the permitted and conditional use table and allowing such use as a
conditional use in the C-3 Central Business District with the following
determinations:

a. That such change is consistent with the intent and purpose of these
regulations because it contains a retail element, and will attract people
to the downtown;

b. That the areas which are most likely to be directly affected by such
change will include the C-3 Central Business district, which generally
consists of the core downtown. The amendment will only allow
indoor firing ranges with a conditional use permit which does provide
an opportunity for property owners within the notification area to
voice any concerns to both the Planning Commission and City
Commission prior to approval and allows the City to impose
conditions to address those concerns;

c. The proposed amendment is made necessary because of new planning
concepts in the C-3 Central Business District by adding a new use to
the table of uses for indoor firing ranges, addresses higher downtown
vacancy rates than existed when the Comprehensive Plan was adopted

- by recognizing changes in Kansas legislation which now authorizes
concealed carry without a permit, and providing for firearm training
for public safety.

>

To recommend that the City Commission add the following definition to
Article IV. Rules and Definitions:

Indoor Firing Range: means an indoor area or facility designated or
operated primarily for the use of firearms.

On October 23, 2019 the City Commission accepted the recommendation of the
Planning Commission and adopted Ordinance 4315.

Overview of the Request
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On November 20, 2019 the Zoning Administrator received a request from Mark
Leaman representing the Independence Gun Club to issue a conditional use
permit for the following described property which is currently zoned C-3, central
business district:

Lots 12 and 13, Block 30, Original Plat to the Czty of Independence,
Montgomery County, Kansas.

The applicant intends to operate an indoor firing range and retail store in a
downtown commercial building at 212 N. Penn Avenue.

Conditional Use Permit

Article IX of the Zoning Ordinance addresses purpose and authority for
granting conditionals uses.

901.0. Purpose and authority.

901.1. Purpose: Conditional uses are those types of uses which are
considered by the city to be essentially desirable, necessary, or
convenient to the community but which by their nature or
operation have (1) a tendency to generate excessive traffic, (2) a
potential for attracting a large number of persons to the area of
the use, thus creating noise or other pollutants, (3) a detrimental
effect upon the value of or potential development of other
properties in the neighborhood, or (4) an extraordinary potential
Jor accidents or danger to the public health or safety.

Such conditional uses cannot be allowed to locate as a "right” on
any parcel of land within certain districts without consideration of
existing conditions at the proposed location and of properties
neighboring upon the specific site considered, nor without
adequate and sufficient safeguards, when necessary, to lessen the
impact of adverse factors.

901.2. Authority to grant permits: The governing body shall have
the authority to grant conditional use permits, subject to such
conditions of design and operation safeguards and time limitations
as it may determine for all conditional uses specified in appendix
"A" of this ordinance and for all permitted uses for which the
planning and zoning commission has found that by their nature or
in their operation have characteristics listed in clauses (1), (2), (3)
and (4) of section 901.1 of this article, provided, however, that
said conditional use permits for permitted uses shall not establish
standards or conditions that are less restrictive than those set out
in the district regulations for the district in which said use is
located.

(Ord. No. 3863, § 1, 12-20-01)
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In considering those types of uses which may be desirable, necessary or
convenient to the community, the Commission should review and make
recommendations based in part on 901.1.

Additionally, the decision of the Planning Commission to recommend
approval or denial of the proposed conditional use shall be based on the
following criteria (902.2):

a. The proposed conditional use complies with all
applicable provisions of these regulations, including
intensity of use regulations, yard regulations and use
limitation.

The requested location is in an existing building in the
C-3 zone which has zero lot lines.

b. The proposed conditional use at the specified location
will contribute to and promote the welfare or
convenience of the public.

The requested location will provide additional activity
to the downtown and provide an opportunity for gun
safety and training opportunities in a controlled
environment. However, the Planning Commission
could include additional conditions to further protect
the welfare of the public.

c. The proposed conditional use will not cause substantial
injury to the value of other property in the
neighborhood in which it is to be located.

It is unknown if this type of use will create substantial
injury to the value of other downtown properties:

d. The location and size of the conditional use, the nature
and intensity of the operation involved in or conducted
in connection with it, and the location of the site with
respect to streets giving access to it are such that the
conditional use will not dominate the immediate use of
the neighboring property in accordance with the
applicable zoning district regulations. In determining
whether the conditional use will so dominate the
immediate neighborhood, consideration shall be given

to:
1. The location, nature and height of buildings,
structures, walls and fences on the site, and
2. The nature and extent of landscaping and screening
 onthe site.
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The requested location is in an existing building in the C-3 zone
which has zero lot lines.

Off-street parking and loading areas will be provided in
accordance with the standards set forth in these regulations
(article VII).

The requested location is in an existing building in the C-3 zone
which is exempt from the Off-street parking and loading
regulations.

J. Adequate utility, drainage, and other such necessary facilities have

been or will be provided.

The requested location is in an existing building in the C-3 zone
which is already constructed with existing utilities and drainage
systems. Additional necessary facilities may include those that

deal with safety, noise, air and other environmental concerns.

g Adequate access roads or entrance and exit drives will be provided

and shall be so designed to prevent traffic hazards and to minimize
traffic congestion in public streets and alleys.

The requested location is in an existing building in the C-3 zone
which is exempt from the Off-street parking and loading
regulations, therefore no entrance or exit drives will be required.

Action by the Planning Commission

Any recommendations regarding a conditional use permit for the subject
property shall be based on Section 902.2 previously outlined in this report.
Following your action, the application and your recommendation will be
forwarded to the City Commission at which time they will have 30 days to
adopt, modify or deny the Planning Commission’s recommendation.

Staff Recommendation

If the Planning Commission determines to approve the request for a
conditional use permit for an indoor firing range at 212 N. Penn Avenue the
following conditions are recommended for consideration:

1. Applicant shall comply with all applicable Federal, State and local
statutes, laws, ordinances or codes, including but limited to:

a.
b
C.
d. U.S. Department of Labor Occupational Safety and Health

Building codes,

. Fire codes,

Zoning codes,

Administration (OSHA) regulations,
U.S. Environmental Protection Agency (EPA) regulations,
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f. Kansas Department of Health and Environment (KDHE)
regulations. .

g. Kansas Department of Agriculture regulations, division of
Conservation (DOC) regulations, and

h. Bureau of Alcohol, Tobacco, Firearm and Explosives (ATF)
registration requirements.

2. The facility shall comply with established guidelines, such as but not
-limited to the National Rifle Association (NRA) Range Source Book
(current edition).

3. Indoor ranges must be designed so projectiles cannot penetrate the walls,
floor or ceiling, and ricochets or back splatter cannot harm range users.
Walls and partitions shall be designed to stop all projectiles fired on the
range by containing or redirecting bullets to the backstop.

a. Exterior walls from 24 inches behind the firing line, downrange to
12 inches past the bullet trap system, shall be of a design that is
impenetrable to the ammunition fired in the facility. 8 inch fully
grouted concrete masonry units or 6 inch concrete are acceptable
for this bullet resistance.

b. Floor system throughout the firing range enclosure shall be of a
- design that is impenetrable to the ammunition fired in the facility.

c. Ceiling system shall be of a design that is impenetrable to the
ammunition fired in the facility between any point vertically above
the firing line, from 12 inches above the firing line to the underside
of the safety ceiling system, and downrange. Safety ceiling system
shall also extend a minimum of 24 inches behind a line extended
vertically above the firing line. Safety/baffle ceiling system shall
be manufactured and certified to stop all ammunition fired in the
facility.

d. Bullet trap system shall be manufactured and certified to stop and
contain all ammunition fired in the facility.

e. Shooting stalls, if present, shall be of a design that is impenetrable
to the ammunition fired in the facility.

4. Floors, walls, backstops, and ceilings must be able to contain the sound in
addition to the bullet fired and be made of an acceptable engineering
standard compliant with standards applicable under conditions 1 and 2.

5. Lead exposure shall follow EPA and OSHA guidelines to make sure that
the facility is properly ventilated.

a. Shooting range enclosure ventilation system shall be a separate
system from the remaining building. This system shall meet the
requirements of the International Mechanical Code and NIOSH
recommendations.

b. Maintenance of this ventilation system shall be in accordance with
manufacturer’s guidance, OSHA regulations and EPA regulations. -
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6.

10.

11.

12.

13.

Uncovered containers of spent bullets, bullet fragments, cartridge cases or
debris from shooting range maintenance shall be properly disposed of and
not be stored outdoors.

Eye and hearing protection shall be required within the shooting range
enclosure whenever firing is conducted. OSHA compliant signs shall be
posted requiring eye protection and hearing protection.

No outdoor shooting of any kind, regardless of whether said shooting is
connected to the commercial use of the property, shall be allowed,
permitted, or conducted on the property at any time under any conditions.

Fully automatic firearms are prohibited. Firearm use shall be limited to .45
caliber or less, provided that the facility is designed to meet all conditions
listed.

The facility must be under its ownership’s supervision and control while
open and in use.

The indoor firing range shall not create a nuisance that interferes with
others’ rights to safety and enjoyment of their own property.

The business is to maintain at least a $2,000,000 commercial liability
policy.

The applicant shall submit to the City for approval prior to operation, and
maintain as a condition for operation, a Range Safety Plan that establishes
rules and regulations which must be complied with. Such rules and
regulations shall be prominently posted at the facility and shall addresses
the following at a minimum:

a. Firearm Handling Rules

i. Address how firearms will be handled on site in a safe
manner.

ii. Guns shall be stored where they are not accessible to
unauthorized persons.

b. General Range Rules
i. Range commands.
ii. Designated range officer.
iii. Downrange safety measures.
c. Specific Range Rules based on type of facility
i. Types of firearms permitted on site.
il. Types of activities permitted on site.
iii. Caliber restrictions.
d. Administrative Rules and Regulations

i. Who is authorized to use the facilities? (members, public,
law enforcement, etc.)

ii. How are authorized personnel identified?
iii. Who will enforce rules and penalties?
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iv. What type of targets will be used?
v. Hours of operation? ‘
vi. Barrier free accessibility shall be provided for use of the
facility.
vii. What shooting activities are allowed and not allowed?

viii. Alcohol and controlled substances shall not be permitted at
the facility.

ix. What age restrictions will be utilized for the facility or what
safety procedures will be in place for minors?

x. How will firearms be transported into the facility?

xi. What procedures will be utilized to protect patrons and
employees from health hazards such as lead contamination
that includes but is not limited to, lead contamination
monitoring, disposal methods, etc. to ensure a safe
environment?

xii. WIill food be served on site?

14. The Independence Chief of Police or his or her designee shall be made
available a minimum of two times a year at a time of their choosing to
perform an inspection of the facility to make sure the firearm range safety
plan is being followed and that the facility is safe for use.

15. The above-listed conditions of approval shall be tied to the current
applicant and not transferrable to any future property owners.

Staff’s recommendation is based on the criteria set forth in 902.2, “a through
g” of the zoning code.

Lisa Richard reviewed four articles on the danger of lead poisoning at gun ranges which
are attached to these minutes.

Mary Jo Meier opéned the public hearing and inquired if there any conflicts of interests.
No one indicated that they did.

Mary Jo Meier asked if anyone in the audience wished to make a comment.

Mark Leaman stated that if his group could not conform to the proper regulations, they
would not open the range. He also noted that they will hire a professional service that

deals with these issues but, not until they get the go ahead from the City.

Tohy Royse asked if he had read all of the conditions associated with this permit and
Mark Leaman replied that he had.

Steve McBride asked if they would follow the NRA’s guidelines as well.

Mark Leaman replied that they would.
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Mark Jo Meier asked if there were any other comments.

Gary Hogsett asked the Commissioners to keep an open mind for uses of downtown
buildings and noted that the worst thing that could be done would be to have a building
sitting empty.

Stevé McBride asked if there will be a retail shop as well in the building.

Mark Leaman replied that there would.

Lisa Richard asked about the disposal process.

Mark Leaman explained that the brass and lead would be taken to Commercial Metals
and disposed of properly.

Deana Combs asked if shooting would occur in the basement and would the glass be
bullet proof.

Mark Leaman replied that shooting would not occur in the basement and the proper
containment would be enforced.

Tabatha Snodgrass gave her support to Mark Leaman and his group.
Mary Jo Meier read through the conditions.

Lisa Richard asked for more discussion on the topic before they vote and voiced her
concerns for the health of the people who would use or work at the facility.

Andy McLenon noted that Mr. Leaman is willing to spend the money for professionals
and he would like to enable him to get to the next point of spending money so he could
attack these issues.

Lisa Richard believes that what goes on in the building and the protection of those in the
building are valid concerns for the Planning Commission and City Commission.

Steve McBride noted that this Commission is not here to determine what type of
operations this business can have.

Lisa Richard stated that to avoid contamination issues in the future it needs to be a lead-
free gun range and there needs to be language added for noise levels outside the building.

Andy McLenon stated that he did not want to tell someone how to run their business.

Lisa Richard moved to amend Condition #4 to add; “There shall be no increase in the
number of decibels outside the building as compared to a measurement prior to
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operation attributable to the indoor firing range.” The motion was seconded by
Michelle Anderson. The motion carried 5-3 with Lisa Richard, Andy McLenon, Michelle
Anderson, Barb Emert and Mary Jo Meier voting aye; and Steve McBride, Tony Royse
and Brent Littleton voting nay.

Lisa Richard recommended that the gun range be lead-free.

Mary Jo Meier asked Mark Leaman his opinion on making the proposed site a lead-free
gun range.

Mark Leaman stated he would have to look into it but he thought that 99% of the
handguns could not shoot that type of ammunition and he would have to talk with Chief .
Harrison since his officers would be training in there.

A motion was made by Andy McLenon to recommend approving a conditional use
permit for an Indoor firing range in the C-3, Central Business District at 212 North
Pennsylvania Avenue with the conditions recommended by City staff with the additional
language added to condition #4 stating; “There shall be no increase in the number of
decibels outside the building as compared to a measurement prior to operation
attributable to the indoor firing range.” The motion was seconded by Steve McBride.
Lisa Richard requested that the motion be amended to include additional conditions.
Andy McLenon declined to amend his motion. The motion passed 5-3 with Andy
McLenon, Steve McBride, Brent Littleton, Barb Emert and Mary Jo Meier voting Aye;
and Tony Royse, Michelle Anderson and Lisa Richard voting Nay. Motion carried.

. Consider initiating a public hearing to consider a text amendment to Appendix B-Zoning

of the City Code including, but not limited to:

1. Article IV. Rules and Definitions. - ,
2. Appendix A. “Listing of Permitted and Conditional Uses” including, but not
limited to “Orphanages” and other new additional use(s).
The following staff report was reviewed:

The City Commission or Planning Commission may initiate text amendments to
the zoning code. Recently staff was contacted by someone wishing to open a
“Group Boarding Home” as defined by DCF which means “Twenty-four hour
nonsecure care for five to ten children between the ages of infancy to 16 years of
age.” The individual that contacted staff indicated that they would have five to
eight children in foster care ranging in ages from 8 to 18 years of age. Staff found
on another DCF document that “Facilities providing services to children age 16
and older only do not require a license” so 1 anticipate that is why the previous
DCF definition only addresses children 16 and younger. The individual stated
they will have an in-house manager and that the requestor will not live in the
house.

Page 10 of 14



According to the City Attorney, this request does not meet the statutory definition
of a “Group Home” which has additional requirements as it pertains to
municipalities, since the requestor does not plan to house disabled children.

The only other previous zoning case I could find that compares to this request was
in 2013 when a company came in and wanted to buy a nursing home at 715 S. 2nd
and turn it into a Boys” Home in which they requested the property be rezoned
from R-2 to R-4. Action by the Planning Commission was initially tabled at their
September 10, 2013 hearing pending more information and the requirement of a
conditional use permit. On October 1, 2013 the Planning Commission approved a
conditional use permit with several conditions but failed to address the rezoning.
A valid petition was filed by the property owners within 200°. On October 23,
2013 the City Commission denied the rezoning on a unanimous vote stating that
“this use did not fit the character of the neighborhood.”

In reviewing the current conditional and permitted table of uses, the closest uses
staff was able to locate include “Day care centers — more than four children” and
“Orphanages”.

Staff recommends that a public hearing be initiated to consider a text amendment
that would add “Children’s Home” into the permitted and conditional use table
which would be a permitted use in an R-5 zone, and a conditional use in the R-3
and R-4 Zones. It is suggested to either modify “Orphanage” to match the
suggested permitted uses of a “Children’s Home” or combining it “Children’s
Home/Orphanage” or deleting “Orphanage” as a use since the “Children’s
Home” definition should cover both.

The following definitions are also proposed:

Children’s Home: Any place, home or institution providing twenty-four hour
nonsecure care to five or more children under the age of 18 years for
compensation in which such children are under the custody of a state agency;
provided, however, this definition shall not include children placed in family
care in a family foster home, public and private schools organized, operated
or approved under the laws of the state, children related by blood or marriage
to the provider, caring for children within an institutional building while their
parents or legal guardians are attending services, meetings or classes or
engaged in church activities.

Family Foster Home: A child care facility that is a private residence,
including any adjacent grounds, in which the resident(s) provide family care
Jor 24 hours a day for one or more children in foster care and for which a
license is required by the State of Kansas.
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The above definitions were written to ensure that rezoning or conditional use permits
would not apply to a family that serves as foster parent(s) in the home the foster
parent(s) reside in.

In speaking with the City Attorney, if the applicant wishes to proceed with their
request at the same meeting as the text amendment that can be permissible as long as
the text amendment is heard before the request for rezoning or a conditional use
permit. Since currently the closest use to the applicant’s request is an “Orphanage”,
it has been suggested to the applicant to apply for rezoning to R-5 for an -
“Orphanage”. The Planning Commission can recommend a lesser zoning
classification with a conditional use permit after they have held the public hearing for
the text amendment.

It should be noted that staff is cognizant of the need for foster care and .is also
supportive of local business opportunities that will bring additional jobs to the
community. The City currently requires conditional use permits for daycares, so
requiring a conditional use permit and/or rezoning for the requested use would not be
out of line with the current code and would ensure that our zoning codes are
consistent and fair to all.

) Sﬁggested Motion:

I move to initiate a public hearing to consider a text amendment to Appendix B-Zoning of
the City Code including, but not limited to:

1. Article IV. Rules and Defi nitions.
2. Appendix A. “Listing of Permitted and Conditional Uses” mcludmg, but not
limited to “Orphanages” and other new additional use(s). ‘

Kelly Passauer“explained the background on initiating the hearing.

Mary Jo Meier moved to initiate a public hearing to consider a text amendment to Appendix
B-Zoning of the City Code including, but not limited to:

1. Article IV. Rules and Definitions.
2 Appendix A. “Listing of Permitted and Conditional Uses” including, but not
limited to “Orphanages” and other new additional use(s).

The motion was seconded by Brent Littletonvand passed 8-0.
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e. Review vacancies and expired terms.

Staft provided the following information regarding two vacancies due to a resignation and an
expired term:

PLANNING & ZONING COMMISSION
(3 year terms -- 9 members)

Appointed/
Eligible to be

Members Term Expires Reappointed

Mary Jo (Dancer) Meier 1stterm* January 1, 2022

Chair

Philip Umlauf - " stterm*.  January 1,2020 August 20,2015 -

R - : Resigned December 2;

Brent Littleton** 1stterm January 1,2022 January 25, 2019

Tony Royse 1stterm January 1,2022 March 28, 2019

Andy McLenon** 1stterm* January 1,2021  October 26, 2016

Secretary January 8, 2018

Michelle Anderson Unexpired  January 1,2021  June 28, 2018

Barbara Emert 1st term* January 1,2021 March 7, 2017
January 8, 2018

Lisa Richard 1st term* January 1, 2023 August 8, 2019
December 19, 2019

Steve McBride -~ 2ndterm”  January1,2020  Nov20,2013 " "

Vice Chair _ R R : _____Effective 1/1/2014..

*Served an unexpired term.

**Qutside City Appointment. Not on Board of Zoning Appeals.

Meeting Place: Veterans Room, Memorial Hall
Meeting Date: First Tuesday of each month
Meeting Time: 5:30 p.m.

Applications are being received until January 17, 2020. The application may be found at this
link: https://www.independenceks.gov/DocumentCenter/View/1814/PZ Application-
Due01172020

Mary Jo Meier thanked everyone for serving as it is not an easy job. She also thanked those
that performed additional research and input.

Lisa Richard stated that the recommendation to the Commission should include the
opposition’s concerns.

Brent Littleton noted that conditions five and six cover that area and the building owner
doesn’t need to be cited to death.

Lisa Richard asked that the articles be provided to the Commission.
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Board of Zoning Appeals (Does not include outside City appointments)
f. None.

Adjournment

A motion was made by Andy McLenon, seconded by Lisa Richard to adjourn.
Motion carried 8-0.

Andy MéLenon, Chair
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DOES YOUR INDOOR RANGE AND RETAIL STORE HAVE WHAT IT TAKES TO BE AN
NSSF STAR-RATED BUSINESS?

The National Shooting Sports Foundation® (NSSF®) is happy to introduce the new Star Rating
System for indoor range and retail businesses. The rating system is based on our vision of a safe, well-
managed, customer-oriented facility that is a strong promoter in the recreational shooting sports
market. NSSF’s new Star Rating Range Program will hold 5 Star facilities to a higher standard. These
b Star-rated ranges will be the gold standard for our industry, those ranges having earned that rating
through their focus on advancing best business practices.

Some ranges may not be able to immediately meet the requirements needed to achieve the full 5 Star
rating—and that’s okay! The important thing is that your range and retail business is meeting the
needs of your customers regardless of where you rank, and from there you can use the 5 Star rating
requirements as a guide to make additional improvements. Indeed, this rating system is intended

to provide our member ranges an opportunity to identify areas within their businesses that can be
refined to attract new customers and provide them a higher level of service.

Do you think you have what it takes to be an NSSF Star Rated facility? Let’s get started and find out!

HOW TO USE THIS RATING FORM

There are four categories in the NSSF Star Rating System for indoor range and retail businesses:
Appearance, Management, Shooting Sports Development and Amenities. Each category is divided
into several sections that group related scoring criteria.

The first thing you should do when working with each section is to read the scoring criteria. Scoring
is based on a b, 3 or 0 rating. A 5 will mean your current facility meets the highest requirements for
that particular item within that section. A 3 means you fall short of 5 Star standards but you do meet
part of the criteria. If your business does not meet the criteria at all, give yourself'a 0.

In order to validate your scores, you must supply us with additional support information. The
additional information required is listed next to the items within each section. There is also a
Supporting Documentation Checklist in the back of rating form. Make sure to use this as a reference
so that you supply all supporting information on the flash drive that’s provided to you within your
application package.

In determining your facility rating, add up the earned points in each section and write the sum in
the shaded box at the bottom of each respective section. The section scores will then be added up

to determine your score for the category, then all category scores will be tabulated into a final total.
From there you’ll compare your scores with the star rating score requirements on the last page of the
evaluation and determine where your facility stands.



NSSF STAR RATING RANGE ASSESSMENT

Complete the following sections using 5, 3, or 0 for your

response. At the end of each section, tally your responses
and calculate your points. At the end of the application,

tally your subtotals for a total score.

5 = Demonstrates exceeding the criteria
(requires proof and/or verification)

3 = Demonstrates meeting the criteria

0 = Does not meet criteria

1. APPEARANCE Response Required

You have a store sign that can be easily read from the road far enough in advance to make a safe

. . e . L . - . Picture attached
turn from a vehicle. That sign is maintained to provide a professional image.

Your telephone number, web address and social media channels are clearly and professionally

. . - Picture attached
posted near the entrance so potential new customers/members can contact you during off hours.

You have signage that clearly states basic range and firearm safety rules posted where everyone will Picture attached with
see them either before they enter your range or facility or while they're on the range. That signage written explanation if
is readable and maintained. more than one

You have a professional "Welcome" sign created by qualified personnel with a rarketing
background or an experienced marketing or advertising firm. That sign is consistent with your
company's other branding and was produced by a reputable printing house. If you meet this Picture attached
criteria, give yourself 5 points. If you have a ready-made store-bought sign or something similar, give
vourself 3 points. No "Welcome" sign rates 0 points.

You have a professional “Open” sign created by qualified personnel with a marketing background
or an experienced marketing or advertising firm. That sign is consistent with your company's other
branding and was produced by a reputable printing house. If you meet this criteria, give yourself 5 Picture attached
points. If you have a ready-made store-bought sign or something similar, give yourself 3 points. No
"Open" sign rates 0 points.

SIGNAGE

You have your regular hours of operation clearly and prominently displayed on the outside of your

s Picture attached
facility.

You have a professional “Thank You for Coming” sign that was created by qualified personnel with a

marketing background or an experienced marketing or advertising firm. 'I'hat sign is consistent with

your company's other branding and was produced by a reputable printing house. If you meet this Picture attached

criteria, give yourself 5 points. If you have a ready-made store-bought sign or something similar, give
vourself 3 points. No "Thank You for Coming" sign rates § points.

Total Points This Sub-section: 5 = 3= Total

i

All building exteriors look like they’re professionally maintained.

Your windows are clean and uncluttered. Picture attached

Written Explanation

Grounds cleanup is part of your daily operating procedures and performed on a continual basis. fPoli
; of Policy

Are walkways, curbs and firing lines made of concrete, asphalt or another material appropriate for

. L . Picture and Policy
the specific purpose? And are they regularly maintained for both safety and appearance reasons? ’

Your facility is landscaped and the landscaping is well maintained.

Your parking lot is well-lit at all times while the store is open for business. Picture attached

The interiors of your public-access buildings are impeccably maintained. .. Picture attached

Your clubhouse or lounge furniture is the kind of relaxing style you’d expect in a doctor's office or

. o - . Picture attached
in other similar professional businesses or sports clubs.

The interior gets a thorough cleaning (vacuuming, dusting

g, g, etc.) on a regularly scheduled weekly
basis at a minimum

Policy described

If you have posters and/or other artwork on the walls, they are all framed, neatly mounted or Pict ttached
: . . - R ) ! ’ ! 1cture attachec
otherwise produced for a professional display appearance.

Give yourself 5 points if your facility's driveway, parking lot, roads and paths are paved or freshly
graveled. Give yourself a 3 if these items are unpaved, but are smooth and regularly maintained
(no ruts, washboards or potholes) AND where inclement weather does not significantly impact
appearance or function. Any other description merits a .

Picture attached

FACILITY EXTERIOR & INTERIOR

Your building interior is brightly illuminated during hours of operation (and keeping in mind that

. Picture attached
sunlight counts).

Your firing line and target areas are brightly illuminated during hours of operation. Picture attached

Total Points This Sub-section: 5= .

Total Points Section 1: Points: /100




2. MANAGEMENT Response Required

If your organization has a point-of-sale (POS) system, give yourself 5 points. No POS system merits a 0. | Description

If your organization uses an electronic bound book, give yourself 5 points. No electronic bound - s
’ : : ’ Description
book merits a 0.

If your organization has a corporate email (an email account with a domain name that ties directly

(5= to your organization; ex. gunsforsale@joesgunshop.com) that receives information requests and is Description
r= monitored throughout each business day, give yourself 5 points, otherwise 0.

=) If you provide a corporate email account for all full time employees give yourself 5 points. If you

= provide email addresses for the majority of employees, give vourself 3 points, or, if you do not ription
- typically provide emails for employees, give yourself 0 points.

Led Award your facility 5 points if you have a fax machine, scanner or fax-to-email system that serves to

e send and receive documents electronically. If no such technology exists, then 0.

I.l.ll You have a phone system that provides a personal greeting and voicemail and can be regularly

ey updated with messages.

=) Your phone system includes an auto-attendant service that provides your hours of operation and

. other useful information.

= Your organization has a professional website. URL attached

If your website has an integrated electronic hold-harmless/liability waiver, give yourself 5 points. If
your waiver is posted to your website and viewers can print and complete the waiver prior to their URL
arrival, give yourself 3 points.

Your website is updated at least quarterly...

Total Points This Sub-section: 5= . 3= _ Total=

You have a formal accounting software package or utilize a professional accounting agency to help

. Description
manage your business.

Description/

You use customer conversion data to improve periodic sales performance. - .
example of analysis

You conduct surveys of your customer base at least once a year in order to measure and/or Description/
improve performance. example of analysis

Your organization has had a mock ATF (or other firearms regulatory or consulting entity) audit at
least once every three years (unless you have had an actual audit by the ATF during that same time | Description
period).

Your organization has had a mock OSHA audit by an outside entity within the last three years
(unless you have had an actual audit by a pertinent regulatory body during that period). lIf you Description
perform your own audit, provide an outline of what that audit consists of.

Total Points This Sub-section: b= 3= Total= o

FINANCIALAWARENESS
& COMPLIANCE

I

If you retain professional marketing personnel or utilize an outside agency at least three out of

N . : . Description
four quarters each year, give yourself 5 points

If you have a written marketing plan that has been updated in the last 12 months, give yoursel

P Description
another 5 points.

You have a comprehensive and professionally designed website that fully describes your facility and
services.

URL

You have a comprehensive printed brochure that fully describes your facility and what’s available

. PDF or picture
onsite.

If your website has all range rules and fees listed, you get 5 points. URL

If the regular hours of operation, facility address and directions, along with specific business
offerings, are clearly and prominently posted on your company's website and on your social media | URL
platforms, give yourself 5 points.

Your range is listed in annual directory such as NSSF’s Where to Shoot website or NRA’s National
Registry of Places to Shoot.

Your organization has had at least one major sales campaign within the last year that was advertised

. . - Describe
outside of your facility.

MARKETING & ADVERTISING

Give yourself 1 point (up to 5 points) for every local business (chamber, visitors' bureau, hotels,
restaurants, etc.), where you promote your business by displaying brochures or flyers in their ad Describe
racks or boards..

Describe and provide
link to latest e-blast or
newsletter

If you engage your customer base through e-blast communication on a weekly or monthly basis
and or have a newsletter that is sent out at least quarterly, give yourself another 5 points...




Give yourself 5 points if you maintain at least a 4 star or greater average with online review sites URL and describe
such as Google, Yelp, Trip Advisor, etc., and you can prove you address customer complaints on process for bad
those sites. Give yourself a 3 if you maintain a 4 star average but do not respond to complaints. experience follow up

If you utilize, on a weekly basis, social media channels such as Facebook, Twitter and Instagram
with which to engage your customer base while promoting your business to prospective customers, | URL
give yourself 5 points.
{

Total Points This Sub-section: 5= . 3= Total =
You require senior staff to attend at least one formal skills-development training seminar every year Description: examples of
(such as those offered by the local college). training

If your staff (including you) have attended industry training sessions such as SHOT Show University,
Retailer Seminars, webinars, training programs offered through 3point5.com or other non-industry | Description
specific training classes to improve your business practices overall, give yourself 5 points.

If you use outside business consultants for advice, policy development, professional management

and/or staff training, give yourself 5 points

Description

You have a formal training procedure for on-boarding all new employees, to include orientation and

L Description
classroom training.

There are monthly mandatory staff meetings that always include a discussion of customer/member

. Description
service.

The staff is provided with a written procedures manual that is always immediately available and has

. Description
been updated within the last 12 months. 1

S,

If your staff is trained on drug awareness and related policies, such as those provided by local law

enforcement agencies, you get 5 point.s

The entire staff is trained to and are evaluated on promptly greeting and welcoming visitors. Description

STAFF TRAINING

Description/tested by

Your staff is trained to be professional on the telephone and always answer by the third ring. .
¢ the committee randomly

If you allow employees to carry exposed or concealed firearms while performing their job duties,

. A . . Description
you require regular training and qualifications. !

if you allow employees to carry exposed or concealed firearms as part of their job duties, you have

- . . .. . . . Description
annual decision making and scenario training as a requirement to carry while on the job.

You monitor all your employees for firearms retention practices and awareness. Description

Your organization has a written firearms handling and carrying policy manual that specifically

addresses what the employees are allowed to do with their firearms while working. Description

You have instructors, and the majority (more than half) of them have formal training certified by

- Description
the NRA or a governmental agency. 1

Instructors without formal training have worked through a comprehensive "On the Job" training
2 1 . 2

program supervised by certified (formally trained as listed above) instructors. Description

If your facility has a full-time range master or chief range safety officers certified by the NRA or

. . . Description
governmental agency, give yourself b points.

Your facility has a written safety plan in place and your staff is trained and prepared to use it. Describe
Total Points This Sub-section: 5 = 3= Total =
(7, Your staft is required to be in a uniform that you provide. Picture
e You provide cleaning services (or pay for the service) for employee uniforms. Describe
3
L All employees have names embroidered on their uniforms or wear nametags. Picture
Z ey
- Total Points This Sub-section: 5= . 3= Total =
You conduct background checks on all new hires. Description
Your organization has a written emergency action plan for common emergencies. Description

Your range has range safety officers on the ranges or patrolling the range at all times the ranges are

. Description
active (hot). 1

You have a CCTV camera system that covers more than 90 percent of your facility (inside and . .
’ / ’ Description

SECURITY
& SAFETY

outside).
Your CCTV security system allows remote viewing and playback. Description
You maintain at least three months of CCTV backup video for all your cameras. Description

If as a matter of policy you mainta in having a CPR-certified employee onsite during hours of

. . NV Description
operations, give yourself 5 points.

SECURITY & SAFETY CONTINUED >



SECURITY & SAFETY CONT.

If you have a automated external defibrillator (AED) in your facility and maintain necessary

. . . . . Picture
required certifications, give yourself 5 points.

You maintain a fully equipped, readily available trauma kit and your staff is trained to use it. Describe
Total Points This Sub-section: 5= 3= Total = .
You stay on top of things by reviewing and updating all of your plans on an annual basis. Description

¢

Give yourself 5 points if you have a fulltime manager (at least 32 hours/week), 3 points if you have

. o . N . Description
a part-time manager or () points if you have not hired a manager for your business.

Give yourself 5 points if your manager has a college degree or professional certification in a range
or business discipline, 3 points if your manager has at least two years in range, retail or other Description
related management. If none of these, 0 points.

Total Points This Sub-section: 5= 3= Total = .

LEADERSHIP

Total Points Section 2: Points: __ 1295

3. SHOOTING SPORTS DEVELOPMENT Response Required

You provide scheduled and supervised public range time at least five days a week. Description

If you rent a wide range of guns for on-range use, give yourself 5 points. Picture attached

If you provide free or low-cost, quality eye and ear protection, give yourself 5 points.

If you ofter free or low-cost introductory shooting programs throughout the year (i.e. First Shots),

. N Description
give yourself 5 points.

Give yourself 5 points if you have trained, personable instructors available most business hours, 3
points if you have instructors available, but only by appointment. No instructors available meritsa | Description
0.

Give yourself 5 points if you offer classroom or private instruction beyond carry license classes,

3 points if you contract or work with another agency or business to provide similar classes. No
training other than carry licensing merits a 0. (Note: Hunter education classes intended to satisfy
hunting license requirements count towards "other” training.)

Description

SHOOTING SPORTS
DEVELOPMENT

You have a fully functional classroom with professional, good quality audio and visual aids. Picture attached

1 shooters, give yourself 5 points. | Description

If you provide a new shooter/safety orientation presentation for

Total Points This Sub-section: 5= 3= Total =

Community engagement efforts can earn you up to 55 points in the following section.
Assess your earned points using the last 12-month period.

Give yourself 2 points for each special event over the last 12 months where the public was invited to
the range (via personal invitation or advertisement on social media, website, online advertising, in | Description
the community’s primary newspaper, on radio or on TV). 10 points maximum.

Give yourself 2 points for each league program scheduled at your range each year. 10 points

. Description
maxinium.

Give yourself 1 point for each non-profit group or any first-responder groups you allowed to use

N . e . Description
the facility at a discounted rate or for free over the last 12 months. 5 points maximum. !

Give yourself 1 point for every $1,000 your business activities have raised for charitable

N . ; Description
organizations. 10 points maximum.

If you or your manager(s) are an active member of a local civic group, chamber of commerce,
veterans support group or law enforcement charity or volunteer program, where the purpose of
the membership is to foster the growth of your business and the shooting sports, give yourself 1
point per group. 3 points maximum.

Description

COMMUNITY ENGAGEMENT

For each youth event (Boy Scouts, 4H, etc.) held at your range, add on an additonal 5 points. 15

. . Description
points maximum.

Give yourself 1 point for each speech or presentation you delivered to a local or national group/
organization and contributed to the development of the shooting sports. 3 points maximum.

Description

Total Points This Sub-section: 5= 3 Total=

H




RANGE EQUIPMENT
& PRACTICES

You utilize a modern electronic target-retriever system in all lanes and the equipment is well
maintained.

Picture

If you have separate ventilation systems for each range bay and each system has HEPA filters for the
return or exhaust air, give yourself 5 points. If your standalone range ventilation system uses HEPA
filters for the return or exhaust air, give yourself 3 points.

Pictures

You have magnehelic pressure gauges or other electronic monitoring of air flow on all of your
exhaust systems to ensure timely filter changes.

Picture attached

Your gauges are continually monitored.

Description & Picture

If your range/s floors are cleaned daily (including mopping or HEPA vacuuming) or during the
day when necessary, give yourself 5 points. If you clean the floors only a few times a week, give
yourself 3 points.

Description

If you provide Dlead soap or a similar personal cleaning product in the restrooms or at a wash

station by your range for customers to use after shooting, give yourself 5 points.

Total Points This Sub-section: 5= . 3= . Total

Picture

H

ENVIRONMENTAL

You have written lead management health and safety plans set up to ensure your compliance with
Federal and State Laws

Scored Below s

This plan must contain the following 7 plan items-answer 5 if your plan includes the itemn or 0 if it does not:

Surface Lead testing procedures.

Description

Employee blood lead-level testing procedure.

Description

Lead mitigation procedures for staff and public.

Description

Trap maintenance and mining procedures.

Description

An injury prevention and wellness plan related to ranges, facilities and lead safety.

Description

Hazardous material handling and storage plan.

Description

Hazardous material disposal plan.

Description

You conduct surface lead checks regularly (at least once per quarter) in all employee and public
spaces.

Description

You or your current manager(s) have participated in an N5SF Lead Management & OSHA
Compliance Workshop or training webinars on these topics.

Description

Give yourself 5 points if you maintain a laminar air flow across the firing line of between 50 and 75
feet per minute. If not, the score merits a 0.

Description

If you have anything on your ranges (behind the shooting stalls by the back wall) that potentially
disrupts the air flow, give yourself a 0, otherwise a 5.

Description

If you have hired or utilized any consultants to help develop, review or test your systems/procedures

to ensure both OSHA and EPA compliance, give yourself 5 points.

Total Points This Sub-section: 5 = 3= Total

Description

Total Points Section 3: Points: __ /185




4. AMENITIES

Response Required

RETAIL STORE / PRO SHOP

(The following refers only to stock inventory and not to special-order items. )

Give yourself 5 points if your inventory includes everything a target shooter could want, including
firearms, ammunition, targets, optics, accessories, cleaning and reloading supplies, clothing, books/
magazines/videos, etc. Give yourself 3 points if your inventory product mix is good, but not quite
all-inclusive. Award yourself 0 points if you carry only some ammo and targets.

Describe

Your retail store area / pro shop is merchandised in a professional manner and all products are
clearly displayed and labeled.

Pictures of Pro Shop

Display cabinets are well organized, shelf space is filled, and empty spaces are back filled for an
orderly appearance.

Pictures of Pro Shop

Give yourself 5 points if your interior retail area is well lit at levels equal to retail industry lighting
standards.

Pictures of Pro Shop

Give yourself 5 points if your retail cabinets are separately lighted (not just by ambient room lights).

Total Points This Sub-section: 5=

RESTROOMS

Give yourself a 5 points if your range has modern indoor restroom facilities. Award yourself 3
points if your facility has restrooms that need improvement (the fixtures are old, wallpaper or
paint is cracked and peeling, sinks have water stains, etc.). If you do not have restrooms, award 0
points.

Pictures of Pro Shop

Picture attached

Give yourself 5 points if you have separate men’s and women’s restrooms or multiple uni-sex
restrooms. If you do not, 0 points.

needed and immediately before and after any special event.

Your restrooms are cleaned and restocked with the necessities at least twice a week, as otherwise

Total Points This Sub-section: 5 = 3= Total

OTHER AMMENITIES

Description

i

If you have a beverage vending machine or services that are well stocked, give yourself 5 points,
otherwise 0.

Picture attached

If you have a snack vending machine or other food services, give yourself 5 points, otherwise 0.

Picture attached

If your range and buildings are handicap accessible, give yourself 5 points, otherwise 0.

Description

If you have an on-the-spot gun cleaning service, give yourself 5 points, otherwise 0.

Describe

If you have a certified graduate of a recognized gunsmithing school, give yourself 5 points,
otherwise ().

Describe

If your range has an indoor lounge where customers/members can relax and/or escape the
weather, give yourself 5 points, otherwise 0.

Picture attached

If your indoor range (the actual ranges, not retail or office areas) are fully climate controlled,

give yourself 5 points. If your range is partially climate controlled and/or your general weather
conditions do not necessitate a need for such a system give yourself 3 points. If you do not have any
climate control and your facilities are affected by weather and seasonal changes, award 0 points.

Describe

If you have meeting rooms or classrooms available for rent or use by other interested parties, give

yourself 5 points, otherwise 0.

Total Points This Sub-section: 5= 3= Total=

Total Points All Sections:

Describe

Total Points Section 4: Points: __ /80

Section 1:__ _ Section 2: __ _ Section 3: _

_ Section 4:

Points: /1660




HOW YOUR FACILITY RATES:

THE AVERAGE SCORES WERE AS FOLLOWS:

Appearance points Shooting Sports Development points
Management points Amenities points
TOTAL SCORE points
Rating - Minimum Points Needed v v
1 STAR RATING - Register with NSSF 2 STAR RATING - Register and Membership with NSSF
3 STAR RATING - 70% - 462 Pts 4 STAR RATING - 80% - 528 Pts
5 STAR RATING- 90% - 594 Pts

RATING REVIEW PROCESS

The review process will be spearheaded by NSSF's Manager of Shooting Promotions, Zach Snow, who
will work with a review panel comprised of members of the NSSF Range Advisory Council (additional
NSSF staff may also be asked to participate in a facility review as warranted). You will want to compile
your evaluation responses into a formal submission packet so that NSSF's assessment can be completed
in a way that leaves as few questions as possible from the review panel. This is one case where

more information is better than less, for a detailed submission package can go a long way toward
demonstrating your commitment to a higher star rating.

Once your self-evaluation and supporting documentation are complete, please contact Zach Snow at
zsnow@nssf.org, telephone 203-426-1320 ext. 224, or mail your submission package to his attention
at NSSF, 11 Mile Hill Rd, Newtown, CT 06470-2359. Please give the review panel at least 30 days to
evaluate your application and its supporting documentation provided.

Name: (as you want it to appear on the certificate):

Contact Person: Title:

Mailing Address:

City, State, Zip:

Telephone number:

E-mail:




RANGE PROGRAM STAR RATING ASSESSMENT FOR INDOOR RANGE AND RETAIL BUSINESSES

Listed below are the items you must provide along with your completed application so that we may validate your given
scores. Failure to supply this supporting information will prevent your range from becoming an NSSF 3-b star-rated

business.

Supporting Documentation Checklist:

APPEARANCE

Signage Pictures

e Exterior sign clearly visible from the road
e Storefront business information picture
Range rules sign/s (include all and
describe locations)

Welcome sign

Open sign

Store hours of operation sign

Thanks for Coming sign

Facility Exterior and Interior Pictures and
Policies

Building Exterior (at least four pictures)
Windows (all)
Grounds clean up policy
Pictures of the walkways, curbs and firing
line, plus your regular maintenance
policy
e Landscaping pictures
Parking lot lighting pictures (day and
Al ¢ ¢ yar
nighttime photos can both be provided)
Building interior (at least four pictures)
Lounge furniture
Interior cleaning policy
Wall artwork
Driveway and parking lot
Interior lighting
. . - © & - -
Firing line and target area lighting

MANAGEMENT

Corporate Technology Descriptions & URLs

e Point-ofsale (POS) system description

¢ FElectronic bound book description

e Corporate email account for information
description (provide email address)

e Corporate email addresses for all full-
time employees

e Description of method used for sending
and receiving documents electronically

® Phone number for personal greeting/
voicemail and auto attendant service

® Website URL

e Electronic hold-harmless/liability waiver
URL

e Description of business practices related
to updating business website

Financial Awareness & Compliance
Descriptions

® Description of formal accounting
software or the professional accounting
agency used to manage your business

e Description of how you use customer
conversion data to improve periodic
performance

10

e Description of how surveys were

conducted, an example of the most
recent survey and its analysis report
Description of your ATF mock audit
practices used in the last three years or,

if you've been audited by the ATF in the
last three years, tell us about the outcome

e Description of your OSHA mock audit

practices in the last three years

Marketing & Advertising Descriptions,
Examples and URLs

e Description of marketing personnel

on staff or the agency you use and the
services they provided for at least three-
quarters of the year

Outline of your marketing plan or the
actual marketing plan for the current
year

Website URL routing us to the page that
best describes your business

PDF or picture of your comprehensive
printed brochure

Website URL(s) to the page(s) that
include all range rules and fees

Website and social media URLs to the
pages that show hours of operation,
property address and directions and any
pages that present current special offers
Description of one of the major sales
campaigns occurring within the last year
and the outside advertising channels
used to promote the event

List the local businesses where you

have displayed brochures or other
promotional materials over the last 12
months (no more than five)
Description of e-blast campaign or
newsletter communication efforts and a
URL or PDF of the most recent e-blast or
newsletter

URLs reflecting you're maintaining
online review site reviews of four stars or
better and examples of how you address
customer complaints on those sites
Social media profiles showing your level
of activity working to engage established
customers and attract prospective ones

Staff Training Descriptions and Examples of
Policies

e Description of the formal skills-

development training seminar/s you
require your senior staff to attend and
an example of the most recent training
seminar they’ve participated in

® Description and examples of industry-

specific training seminars or non-industry
training programs vou and your staff

Uniform Pictures and De
e Picture of staff uniforms you provide
e Description of the cleaning services used

have attended over the last three years
(i.e. SHOT Show University, NSSF
Retailer Seminars, 3point5 training, etc.)
Description of outside business
consultants used

Description of formal training
procedures for on-boarding all new
employees, including orientation and
classroom training

Description of monthly mandatory staff
meetings

Description or the actual copy of your
written procedures manual that’s readily
available to all employees and is updated
every year

Description of drug-awareness employee
training

Description of policy related to greeting
and welcoming customers upon arrival
and departure

Description of staff training policy
related to answering the phone
Description of regular staff training

and qualifications required in order for
employees to carry exposed or concealed
firearms while working

Description of the required annual
decision making and scenario training
employees must go through in order to
carry while working

Description of how you monitor
employees related to firearms retention
practices and awareness

Description or actual copy of your
written firearms handling and carrying
policy that explains what employees are
allowed to do with their firearms while
working

Description of the staff training
credentials your instructors have
Description of your comprehensive
on-thejob training program provided

to employees/instructors who lack any
formal training and that is provided by a
formally trained instructor

Description of the range safety officer
component of your business and their
credentials (i.e. full-time range master,
chief range safety officer, range safety
officers, etc.)

Description or an actual copy of your
written safety plan to include the regular
staff training practice sessions

ription

for employee uniforms

® Picture of employee name tags or names

embroidered on staff shirts



Security & Safety Descriptions and Picture

Description of background check
practices for new hires

Description or actual copy of your
written emergency action plan for
common emergencies

Description of your range safety officer
patrolling practices

Description of your CCTV camera system
that covers 90 percent of the facility
(inside and outside)

Description of your CCTV camera
systems remote viewing and playback
options

Description of your backup video storage
practices

Description of your business practices
related to having a CPR-certified
employee onsite during hours of
operation

Picture of your automated external
defibrillator (AED) and a copy of any
document verifying that your business is
maintaining the necessary certifications
for this device

Describe what your trauma kit includes
and provide a picture of it

Leadership Descriptions

Describe how you review and update all
your plans on an annual basis
Description of your management staff
team

Description of your managers’
educational backgrounds (whether
college degree, professional certification
or overall tenure in the range-retail

or similar business management
experience)

SHOOTING SPORTS DEVELOPMENT

Shooting Sports Development Descriptions
and Pictures

Pictures showcasing your inventory of
rental guns

Describe your business practices related
to providing eye and ear protection to
customers

Describe the introductory programs you
offer throughout the year

Describe your instructors’ credentials
and the business practices related to this
area

Describe how your business approaches
the training/instructor segment. If your
business provides training/instructional
classes, please list all the courses
currently offered

Pictures of the classroom and the audio
and visual aids used

Describe the new shooter/safety
orientation procedure you provide for all
new shooters and firsttime customers

Community Engagement Descriptions

List the special events (no more
than five) you hosted over the last 12

months that were open to the public,
and provide examples of invitations or
advertisements developed to promote
these events

List the league programs you held over
the last 12 months (no more than five)
List the non-profit groups or other
entities you've allowed to use your range
at a discounted rate or for free over the
last 12 months (no more than five)

List the charitable organizations your
business has supported and the amount
of money that has been donated to them
over the last 12 months

List the local civic groups that you (the
owner) or your managers belong to and
regularly participate in (no more than
three groups)

List the youth events held at your range
over the last 12 months (no more than
three)

List the presentations that you or your
staff have delivered to a local or national
group or organization that contributed
to shooting sports development (no
more than three)

Range Equipment & Practices Pictures and
Descriptions

Picture of your well-maintained, modern
target retrieval systems

Pictures of your range ventilation system
and the HEPA filtration banks

Picture of your HVAC’s magnehelic
pressure gauges or electronic air
monitoring system used to ensure timely
filter changes

Description and a picture of monitoring
practices related to your pressure gauges
Description of your cleaning practices
related to the floors of your ranges
Picture of bathroom sinks or wash
stations where you provide a cleaning
product (such as Dlead soap) that rinses
any lead off of your customers hands
after shooting on the range

Environmental Plans, Descriptions and
Pictures

Surface lead testing procedures plan
Employee blood lead level testing
procedures plan

Lead mitigation procedures for staff and
public

Trap maintenance and mining
procedures plan

Injury prevention and wellness plan
related to ranges, facilities and lead safety
Hazardous material handling and
storage plan

Hazardous material disposal plan
Description of your procedures related
to regularly conducting lead surface tests
in all employee and public spaces
Specify which NSSF Lead Management
& OSHA Compliance workshop you or
another staff member participated in
(specific location, or note participation
in a webinar series)

Description of how you maintain a
laminar air flow of B0-75 feet per minute
across the firing line and pictures
showcasing the testing procedure (i.e.
conducting smoke tests and measuring
air velocity)

Picture demonstrating that you have
nothing behind the shooting stalls that
would potentially disrupt the laminar
airflow on your ranges.

Describe the consultation services you've
utilized to develop, review and test

your systems and procedures to ensure
compliance with EPA and OSHA

AMENETIES

Retail Store/Pro Shop Description and
Pictures

Describe what your store’s inventory
includes

Pictures of your store highlighting how
it’s merchandised in a professional
manner and how all products are clearly
displayed and labeled

Pictures of your store demonstrating that
display cabinets/cases are well organized,
shelf space is filled and empty spaces

are back filled to present an orderly
appearance

Pictures of retail areas demonstrating the
quality lighting used to ensure a warm
and bright environment for customers
Pictures of your separately lighted display
cabinets/ cases

Restroom Pictures & Description

Pictures showcasing your modernized
restrooms (male and female and/or
Unisex restrooims)

Describe your weekly procedures related
to general bathroom facility upkeep and
maintenance

Other Amenities Pictures and Descriptions

Picture of your beverage vending
machine or similar offerings

Picture of your snack vending machine
or similar offerings

Describe your businesses handicap
accessibility amenities and include any
pictures that demonstrate what you've
done to accommodate those who are
physically challenged

Describe your on-the-spot cleaning
services

Describe your gunsmithing services and
provide background on your gunsmith’s
schooling credentials

Picture of the lounge area

Describe your shooting range climate
control system

Describe the availability of classroom or
meeting room use by outside parties and
provide a couple examples of how other
parties have used it

1
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Decontamination of Community
Building gun range to cost city
thousands

Don Cole, left, watches his son, Dean Cole, E:wﬂ:?r“u of Lawrence, take target practice Wednesday,
Jan. 9, 2008 at the Douglas County Rifle/Pistol Club Range at the Community Building, 115 W.
11th St.

There is a room in the Lawrence Community Building that is closed off to the
public — not even a ventilation system runs between it and the rest of the
structure. Before the door is ever opened, a level of cleanup akin to that for
asbestos and methamphetamine labs is needed.

UP TO 70% OFF Everything Home




“The door is locked and nobody’s going in until we get it cleaned, so | think
we’re safe and should be doing what we’re supposed to be doing,” said Ernie
Shaw, interim director of the Lawrence Parks and Recreation Department.

For decades, the approximately 1,400 square-foot space housed a gun range
that has left behind high levels of lead contamination. As patrons fired their
weapons over the years, bits of lead from those bullets built up. A test found the
presence of lead in some areas that was 17,000 times greater than what is
considered safe by the U.S. Department of Housing and Urban Development,
according to a report provided to the Journal-World by the Parks and Recreation
Department.

The Community Building was constructed in 1940, and was originally designed
to be an armory. Shaw said that, as far as he knew, the space in the basement
had always been a shooting range.

The Douglas County Rifle & Pistol Club leased the space from the city and
operated the gun range. In February, the c/ub was ordered to cease operations
after city leaders realized its location violated the federal Gun Free School Zones
Act, enacted in 1990. Since then, the primarily concrete room in the basement of
the Community Building, 115 W. 11th St., has been locked up.

Testing for lead contamination

As the owner of the building, the city subsequently tested the area for lead
contamination. The results of those tests showed that each of the four samples
taken from the room — and one from the public stairway leading down to it —
had excessive levels of lead contamination.

HUD guidelines state that lead levels above 40 micrograms per square foot are
hazardous, and the five wipe samples taken from the floor within and right
outside the room ranged from about 400 to 681,000 micrograms per square foot.

One of the reasons units for lead test are so small is because even low levels of
lead are toxic if ingested. Lead is especially harmful for infants and children, and
even low levels of lead in blood have been shown to affect 1Q, ability to pay
attention and academic achievement, according to the Centers for Disease
Control. The effects of lead exposure cannot be corrected.

However, when the building was renovated — updates that included the



installation of a central heating and cooling system — the shooting range was
not included. For that reason, Shaw said it kept the contamination mostly
localized.

“It’s not connected to any ventilation systems or heating systems or anything like
that — it just stands alone,” Shaw said. “So the recormmendation was to shut it
off, and before you start using it again it basically needs to be cleaned, probably
professionally, since it has fairly high lead levels in it.”

Lead hazard in public areas

The lowest result — which was still 10 times the limit — came from the one
public area in the building that tested above the hazard level. The stairway to the
basement where the gun range was located was found to have about 400
micrograms of lead per square foot, which is about 10 times the limit of 40
micrograms of lead per square foot.

Shaw hypothesized that most of that contamination could have happened after
those with the club were told to vacate the space, and subsequently used the
stairs when taking their equipment out of the building. However, Shaw said that a
similar level of lead was likely to have regularly left the room while the range was
in operation.

“When they’re shooting and down there and they’re coming and going, there has
probably been for 40 years people tracking a little lead out into the hallways and
stuff,” Shaw said. “There’s no doubt that that has been happening with that (level
of) concentration.”

After the Parks and Recreation Department received the results of the lead test,
officials were advised to do another test on the rest of the building, Shaw said.
The results of that text came back this week and showed that samples taken
from 11 areas throughout the building — including the community room,
elevator, art room and gym — are all below the HUD hazard levels. All areas
resulted in less than 10 micrograms per square foot.

“Unless it’s tracked out or actually gets in an air ventilation system, it usually
doesn’t go very far,” Shaw said.

Cleanup



The Parks and Recreation Department is currently accepting bids for
decontamination services to clean the room, and Shaw said he expects it to cost
thousands of dollars. He noted that any porous surface, including a sand pit and
foam padding, will also need to be removed. Tests of the sand found it to contain
as much as 310,000 micrograms of lead per square foot. The HUD limit for soll
or sand samples is 400 parts per million.

Shaw said that Community Building staff were never in charge of cleaning the
room. And Shaw, whose office was in the building for several years, wasn’t sure
what level of cleaning was done by the club, but that he understood that some
who frequented the range monitored the lead levels in their blood. The number
previously listed for the gun range is no longer in service.

Titan Environmental Services conducted the testing. The company’s website
focuses on testing and removal of lead-based paint, as well toxins such as
asbestos and radon and those found in meth labs. Kyle Gunion, a project
manager for TES, said that while a firing range isn’t a contamination area they
commonly work with, it was expected that some level of lead contamination
would be present. Gunion said that once the space is decontaminated, they will
retest to ensure it is safe.

“I’ll be cleaned to where either the contaminants discovered are below an
acceptable threshold or cleaned up entirely,” Gunion said. “We’ll know more
when the clearance testing is done.”

Money to decontaminate the room wasn’t a budgeted expense, but Shaw said it
will have to be accounted for this year.

“When things like this happen that you don’t plan for, you figure out what isn’t
going to get done in order to do that this year,” Shaw said. “So that’s what we’ll
have to do, depending on what the bid comes in at.”

Shaw said once the room is decontaminated, the Parks and Recreation
Department plans to use the space, perhaps for an archery range, golf range or
spin room for stationary bikes. But until test results confirm is has been
decontaminated, the basement room is remaining sealed.

“We’ll see, once we get it cleaned up, what we want to use it for,” Shaw said.
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Background

Lead (Pb) is a toxic substance with well-known, multiple, long-term, adverse health outcomes.
Shooting guns at firing ranges is an occupational necessity for security personnel, police officers,
members of the military, and increasingly a recreational activity by the public. In the United States
alone, an estimated 16,000-18,000 firing ranges exist. Discharge of Pb dust and gases is a consequence
of shooting guns.

Methods

The objectives of this study are to review the literature on blood lead levels (BLLs) and potential
adverse health effects associated with the shooting population. The search terms “blood lead”, “lead
poisoning”, “lead exposure”, “marksmen”, “firearms”, “shooting”, “guns”, “rifles” and “firing ranges”
were used in the search engines Google Scholar, PubMed and Science Direct to identify studies that

described BLLs in association with firearm use and health effects associated with shooting activities.



Results

Thirty-six articles were reviewed that included BLLs from shooters at firing ranges. In 31 studies
BLLs > 10 pg/dL were reported in some shooters, 18 studies reported BLLs > 20 pg/dL, 17 studies >
30 pg/d, and 15 studies BLLs > 40 pg/dL. The literature indicates that BLLs in shooters are associated
with Pb aerosol discharge from guns and air Pb at firing ranges, number of bullets discharged, and the
caliber of weapon fired.

Conclusions

Shooting at firing ranges results in the discharge of Pb dust, elevated BLLs, and exposures that are
associated with a variety of adverse health outcomes. Women and children are among recreational
shooters at special risk and they do not receive the same health protections as occupational users of
firing ranges. Nearly all BLL measurements compiled in the reviewed studies exceed the current
reference level of 5 pg/dL recommended by the U.S. Centers for Disease Control and
Prevention/National Institute of Occupational Safety and Health (CDC/NIOSH). Thus firing ranges,
regardless of type and user classification, currently constitute a significant and unmanaged public
health problem. Prevention includes clothing changed after shooting, behavioural modifications such as
banning of smoking and eating at firing ranges, improved ventilation systems and oversight of indoor
ranges, and development of airflow systems at outdoor ranges. Eliminating lead dust risk at firing
ranges requires primary prevention and using lead-free primers and lead-free bullets.

The online version of this article (doi:10.1186/s12940-017-0246-0) contains supplementary material,
which is available to authorized users.

Keywords: Blood, Lead, Poisoning, Shooting, Range, Firearms, Health, Effects, Expert shooter, Guns

Background

Most attention in the area of human health and guns has been rightly placed on shooting injuries and
deaths [L]. However, decades of evidence indicate that substantial health risks are incurred by the
shooters themselves in the form of lead exposure and subsequent poisoning. Indeed, as pointed out as
carly as 1994 by Ozonoff, based on high blood lead levels (BLLs) of shooters, .. firing ranges
comprise one of the largest unregulated sources of occupational or para-occupational lead exposure for
adults. The perils of firearms exist at both ends of the barrel.” [2]. The past two decades have brought
substantial improvements in firing range environmental oversight as well as analytical capabilities to
detect lead in humans, but literature evidence indicates that we fall far short of human health safety
criteria in firing ranges of all types, and among occupational and recreational shooters. This review fills
a gap in the literature by compiling data from a broad range of recent studies of firing range users,
employees, and their families, including indoor and outdoor ranges, in an attempt to document and
clarify risks by firing range use, setting, and shooting behaviour. The emphasis of this review is on
BLLs of shooters as a marker for adverse health effects among members of the shooting population.

Shooting statistics
In the United States alone an estimated 16,000-18,000 indoor firing ranges exist which employ tens of
thousands of employees [3]. An estimated 1 million law enforcement officers train at indoor firing

ranges [3]. In 2011 there were approximately 270 million civilian-owned firearms owners in the US
and in 2007 there were approximately 650 million civilian-owned weapons globally [4] and 200



million firearms owned by nation states worldwide [5]. In the United States approximately 20 million
citizens practice target shooting as a leisure activity [6]. The National Sport Shooting Foundation
(NSSF) [7] stated that in 2011 in the United States there were 13,049,050 handgun shooters,
13,170,417 rifle shooters, 9,713,033 shotgun shooters, and 3,730,567 muzzleloader shooters who
participated in 156,790,412 handgun shooting days, 146,652,398 rifle shooting days, 113,866,661
shotgun shooting days and 29,042,237 muzzleloader shooting days. The global statistics regarding the
number of firing ranges and shooting prevalence are not available, but it is likely there are a very large
number of shooters at firing ranges. The United States Geological Survey (USGS) [8] calculated that in
2012 about 60,100 metric tonnes of lead were used in ammunition and bullets in the United States.
Given that the dominant metal in bullets is lead, there are a large number of people globally who are
exposed to lead from shooting at firing ranges.

Source of exposure from shooting lead bullets

There are several sources of potential lead exposure from shooting guns and firing ranges. Most bullet
projectiles are made from lead, but a large amount of lead is also present in the primer, composed of
approximately 35% lead styphnate and lead peroxide (and also contains barium and antimony
compounds), that ignites in a firearm barrel to provide the propulsion for the projectile [9-13]. A
portion of the lead bullet disintegrates into fine fragments while passing through the gun due to
misalignments of the gun barrel [9]. The lead particles, along with dust and fumes originating from the
lead primer and the bullet fragments are ejected at high pressures (18,000-20,000 psi; 124—128 mpa)
from the gun barrel, a large proportion of which occurs at right angles to the direction of fire in close
proximity to the shooter [9]. The shooter can inhale fine Pb particulates (mainly from the primer)
which constitutes the proximal exposure pathway. Fine and coarse particulates from both the primer
and bullet fragments also attach to the shooters hands, clothing, and other surfaces, and can be
inadvertently ingested, providing another lead exposure pathway [14, 15]. When changing targets at
outdoor firing ranges shooters can be exposed to lead that has accumulated in soil dust. Additionally,
the shooters can then bring these particulates back to their home and expose their families as with other
lead occupational hazards.

Firing range personnel are employed by the shooting galleries, and thus also receive proximal lead
exposure. They are also charged with cleaning the ranges and removing lead particulates on floors,
targets, and the ventilation systems (for indoor ranges). Furthermore, they work at firing ranges for
extended hours during the working week, compounding potential lead exposure.

Finally, although not the focus of this review, there are environmental impacts arising from firing
ranges. Emissions in firing ranges result in the accumulation of elevated lead concentrations in surface
soils [16-18]. This is concerning because lead particles do not naturally biodegrade in soil as do some
contaminants such as hydrocarbons. The half-life of lead in surface soil has been estimated as
approximately 700 years [19]. Therefore, if not remediated following closure, lead contaminated
surface soils at firing ranges could result in lead exposures for hundreds of years. Dust from lead
contaminated soil can be resuspended into the atmosphere and transported from a firing range whether
outdoor or indoor [20, 21]. Lead in soils and dusts at firing ranges are highly bioavailable [22]. Lead in
soil could weather/oxidize and migrate down-gradient to underlying groundwater beyond the firing
range boundaries [23]. The low solubility of lead in natural water (i.e., not mining related), however,
limits off-site aquatic transport. The factors most likely to affect the amount of lead carried by the
groundwater in solution are pH, depth to groundwater, soil chemistry, soil type and annual precipitation
[24]. Soil-derived sediment discharged during rain events from lead contaminated firing range soils has
the potential to migrate to surrounding properties and into waterways through runoff or storm drains.



Wildlife [25-27], biota [28] and humans can be exposed to lead contaminated soils, sediments and
airborne particulates near firing ranges. Bellinger et al. (2013) [29] provided a consensus statement
about the health risks arising from lead-based ammunition in the environment.

Health outcomes associated with blood lead levels (BLLs)

In 2012, The United States National Toxicology Program (NTP) published evidence regarding health
effects associated with BLL exposure in adults and children [30]. For adult men and women there is
“sufficient evidence” that BLLLs <10 pg/dL are associated with essential tremor, hypertension,
cardiovascular-related mortality and electrocardiography abnormalities, and decreased kidney
glomerular filtration rate. For women there is “sufficient evidence” that BLLs <5 pg/dL are associated
with reduced foetal growth. For adult men and women there is “limited evidence” that BLLs <10 pg/dL
were associated with psychiatric effects, decreased hearing and cognitive function, incidence of
amyotrophic lateral sclerosis, and increased spontaneous abortion in women. For adults there is
“limited evidence” that BLLs <5 ng/dL were associated with incidence of essential tremor. For children
with BLLs <5 pg/dL there is “sufficient evidence” of decreased academic achievement, intelligence
quotient (1Q), specific cognitive measures, increased attention related behaviours, delayed puberty and
reduced postnatal growth. For children with blood lead levels < 10 ng/dL there is “sufficient evidence”
of decreased hearing. For children with BLLs <5 pg/dL there is “limited evidence” of an association of
decreased kidney glomerular filtration rate, and delayed puberty. For prenatal exposure with BLLs <

5 ng/dL there is “limited evidence” of decreases in measures of cognitive function. For prenatal lead
exposure < 10 pg/dL there is “limited evidence” of decreased 1Q, increased incidence of attention-
related and problem behaviors and decreased hearing. For adult men and women there is “limited
evidence” that BLLs between 15 and 20 pg/dL are associated with adverse sperm parameters and
increased time to pregnancy in women. There is “limited evidence” that BLLs >10 ng/dL are
associated with decreased fertility. There is “limited evidence™ that spontaneous abortion occurs in
female partners of men with BLLs > 31 pg/dL. However, modern exposures are orders of magnitude
larger than early hominids [31] with pre-industrial blood lead levels in humans estimated at

0.016 pg/dL [32]. Bellinger (2011) [33] noted that adverse health effects are continually being
associated with decreasing exposures.

Methodology

The search engines Google Scholar, Pubmed and Science Direct were accessed for studies that
provided information about BLLs associated with firearms using the search terms “blood lead”, “lead
poisoning”, “lead exposure”, “marksmen”, “firearms”, “shooting”, “guns”, “rifle” and “firing ranges”.
The literature regarding the health effects specifically associated with shooting lead bullets at firing
ranges was also reviewed. Studies that reported BLLs associated with shooters at firing ranges were

compiled into Table 1.

Table 1

Blood Lead Levels Observed Following Shooting Firearms at Shooting ranges

Open in a separate window




Results - blood lead levels at firing ranges

The search identified 36 articles originating from 15 countries around the world published between
1975 and 2016 that included BLLs of shooters. Over half of the reports were from the U.S. The articles
describe BLLs of law enforcement personnel, high school shooting coaches, and family members
ranging from as young as [-year-old to adult men and women.

Summary of blood lead levels reported

Data from collected studies reveals the widespread occurrence of BLL by occupational and recreational
shooters. The vast majority of these articles reported at least one BLL that exceeded 10 pg/dL. About
half of the studies further reported BLLs exceeding 20 pg/dL (18 articles), exceeding 30 pg/dL (17),
and even exceeding > 40 ng/dL (15). Indeed, all 36 of the articles indicated BLLs of shooters exceeded
2 pg/dL. Considering that the geometric mean BLL of the U.S. adult population in 2009-2010 was

1.2 pg/dL [34], the BLLs among shooters provide stark evidence of significant exposure, particularly to
recreational shooters who do not typically self-screen for BLL. Several key characteristics about BLLs
and exposure variables arising from shooting are gleaned from the literature.

Baseline and post-shooting blood lead level relationships

Several studies focused on before-after comparisons of shooters, particularly shooters in military and
police occupations, and found marked increases in BLL resulting from firing range activities. Tripathi
et al. (1989) [9] measured BLLs in police cadets before, and 1, 2 and 5 days after starting shooting
practice, and 69 days after the start of shooting. At 69 days after the start of shooting, the BLLs of the
cadets remained above baseline levels prior to shooting. Rocha et al. (2014) [35] conducted a study of
BLLs of police cadets before a shooting course and 3 days after the cessation of the shooting course.
The mean BLL of cadets increased from 3.3 pg/dL (95% CI = 3.0-3.6 png/dL) before the course to
18.4 pg/dL (95% CI 16-21 pg/dL) 3 days after completion of the course. In all cases the BLL increased
significantly after the course (p <0.001). Within 3 days, the BLLs of the course instructors increased
from 3.6 pg/dL to 22.1 pg/dL in one case and from 7.7 ng/dL to 18.3 png/dL in another. Fischbein et al.
(1979) [36] conducted a study of 23 firearms instructors and reported that the BLLs increased
measurably after firearms training. Vivante et al. (2008) [37] reported a statistically significant (p
<0.001) increase in BLLs of 29 Israeli soldiers from a baseline of 10.3 +2.0 pg/dL to 18.9+ 3.6 ng/dL
six weeks after training.

Decline in blood lead levels after shooting events

Several studies provide insight into the decline in BLLs following shooting events. Goldberg et al.
(1991) [38] observed that average BLLs in 7 firing range instructors decreased from 45 pg/dL to

31 pg/dL 6 months after a training event. George et al. (1993) [39] observed that average BLLs in 52
small bore rifle recreational shooters declined from 54.7 pug/dL at the end of the indoor season to

33.1 pg/dL in 37 of the shooters by the preseason of the following year. Smart et al. (1994) [40]
observed that average BLLs of 20 howitzer operators declined from 20.1 pg/dL to 11.9 pg/dL in 12
operators 8 weeks after ending the firing exercise. Tripathi et al. (1989) [9] observed that BLLs of 7
outdoor firing range police cadets had a baseline average of 6 pg/dL prior to commencing shooting
training and an average BLL of 15 pg/dL at the end of training 5 days later. At follow up 69 days after
training, the average BLL was 9 pg/dL. Thus, the results indicate that BLLs following shooting events
can remain elevated for a considerable time after cessation of shooting, especially for participants with
higher BLLs.



Association between blood lead levels and bullets fired, caliber of weapon, copper jacketed or
unjacketed bullets and air lead levels

Several characteristics such as shooting frequency, caliber of the gun, type of bullet, and air lead at
firing ranges have been studied. Each of these variables relate to BLLs and can also be associated with
environmental issues at firing ranges.

BLLs and frequency of shooting activity

Most studies reviewed indicate a strong positive correlation between the use frequency of shooters at
firing ranges and their BLLs. Madrid et al. (2016) [41] reported that BLLs were higher (p <0.001) in
individuals who participated in greater than 12 shooting practice sessions per year (8.3 = 2.4 ug/dL)
compared with controls who shot less than 12 times per year (5.2 2.5 ng/dL). Tripathi et al. (1989) [9]
observed a positive association between the total number of rounds fired and BLLs (r=0.84; p <0.02)
and personal-breathing-zone air lead levels (»=0.92; p <0.001). Air lead levels were also correlated
with BLLs (»=0.85; p <0.02). Asa-Mikitaipale et al. (2009) [42] reported a correlation between BLLs
and bullets fired during the last month (»=0.71; p 0.001) and the past year (»=0.55; p 0.012).
Betancourt (2012) [43] observed a linear relationship between air lead exposure and total number of
rounds fired by caliber of weapon used.

Blood lead and gun caliber

Relationships between BLL and caliber of firearms have also been described. Demmeler et al. (2009)
[44] observed that the larger the caliber of the weapon, the higher the shooters BLL. The following
median BLLs were reported: airguns — 3.3 pg/dL (range 1.8-12.7 pg/dL); 0.22 caliber weapons —

8.7 ng/dL (range 1.4-17.2 pg/dL); 0.22 caliber and large caliber handguns (9 mm or larger) —

10.7 pg/dL (range 2.7-37.5 pg/dL); and large caliber handguns — 10.0 pg/dL (range 2.8-32.6 pg/dL).
Demmeler et al. [44] also reported that shooters belonging to the International Practical Shooting
Confederation (IPSC) had the highest median BLL of 19.2 pg/dL. Additionally, studies indicated a
positive correlation between cumulative air lead exposure in firing ranges and BLL of shooters [40,
43].

BLLs and copper jacketed vs. unjacketed bullets

Tripathi et al. (1991) [46] compared the BLLs in firearm instructors using copper jacketed and non-
jacketed bullets. One shooting instructor exhibited BLLs of 24.0 pg/dL and 22.0 pg/dL using non-
jacketed bullets and copper-jacketed bullets, respectively. A second instructor exhibited BLLs of
14.1 pg/dL and 13.0 pg/dL using non-jacketed bullets and copper-jacketed bullets, respectively.

BlLLs and air lead

Elevated BLLs especially arising from indoor firing ranges are the result of the greater absorption of
lead from inhalation compared with ingestion and dermal absorption. For example, the amount of
absorption of ingested lead by adults under non-fasting conditions ranges from 3 to 10% and in young
children from 40 to 50% whereas inhaled lead lodging deep in the respiratory tract seems to be
absorbed equally and totally, regardless of chemical form [47]. As shooting involves generation of
extremely fine particles and gases, the high rate of absorption logically results in elevated BLLs.
Outdoor ranges, presumably well-ventilated by natural flow and large air volumes, do not necessarily
prevent lead exposure from shooting activities. The following sections discuss the implications of the
results.



Discussion

The results in Table 1 must be evaluated in the context of BLL recommendations, special need
populations, air lead measured at firing ranges, and prevention. The use of ventilation to manage
exposure at firing ranges and prevent lead exposure of shooters is appraised.

Blood lead level recommendations from public and occupational health communities

Several United States (US) governmental agencies have developed recommendations regarding BLLs.
The Centers for Disease Control and Prevention (CDC) makes health recommendations to protect
public health whereas the National Institute for Occupational Safety and Health (NIOSH) and the
Occupational Safety and Health Administration (OSHA) focus on worker health. The trend for BLL
recommendations has been declining over several decades since regulations were first established.

CDC and NIOSH

The CDC [34] makes the following statement regarding recommended BLLs in adults:

“In 2015, NIOSH designated 5 ug/dL (five micrograms per deciliter) of whole blood, in a venous
blood sample, as the reference blood lead level for adults. An elevated BLL is defined as a BLL
>5 ug/dL. This case definition is used by the ABLES program, the Council of State and Territorial
Epidemiologists (CSTE), and CDC's National Notifiable Diseases Surveillance System (NNDSS).
Previously (i.e. from 2009 until November 2015), the case definition for an elevated BLL was a
BLL 210 ug/dL. The U.S. Department of Health and Human Services recommends that BLLs
among all adults be reduced to <10 ug/dL. The U.S. Occupational Safety and Health
Administration (OSHA) Lead Standards require workers to be removed from lead exposure when
BLLs are equal or greater than 50 ug/dL (construction industry) or 60 ug/dL (general industry)
and allow workers to return to work when the BLL is below 40 ug/dL....

OSHA Lead Standards give the examining physician broad flexibility to tailor special protective
procedures to the needs of individual employees. Therefore, the most current guidelines for
management of lead-exposed adults should be implemented by the medical community at the
current CDC/NIOSH reference BLL of 5 ug/dL. Recommendations for medical management are
available from the Association of Occupational and Environmental Clinics, California
Department of Public Health, and the Council of State and Territorial Epidemiologist (CSTE)

’

Occupational Health Surveillance Subcommittee.’

Council of state and territorial epidemiologists (CSTE)

The CSTE is an organization of member states and territories representing public health
epidemiologists in the United States. The CSTE [48] makes the following recommendations actions for
various blood lead levels in adults (Table 2):



Table 2

Council of State and Territorial Epidemiologists Management Recommendations for Adult
Blood Lead Levels

Open in a separate window

Ideally, recommendation triggering immediate cessation of exposure at shooting ranges should not be
based on a single blood lead level measurement. The duration of an elevated BLL over multiple BLL
measurements should determine the nature of the intervention. Current public health recommendations
call first for education and attention to risk factors that can mitigate future exposures.

Occupational health and safety administration (OSHA) and the new science-based recommendations

For occupational shooters and firing range workers, the U.S. OSHA Lead Standards require general
industry workers to be removed from lead exposure when BLLs are equal or greater than 60 pg/dL, and
allows them to return to work when their BLL is below 40 pg/dL [34]. Based on the recommended
BLLs by the CDC/NIOSH [34], the CSTE [48] and the comprehensive compilation of health effects of
low level lead exposure by the NTP [30], the OSHA regulation that allows workers to return to work
with BLLs greater than 40 ng/dL seems nonsensical as a health risk avoidance guideline, and should be
lowered in line with the Council of State and Territorial Epidemiologists (CSTE) recommendations, as

JR—

Special needs of women and children

Lead exposure of women and children have special characteristics that must be taken into account. The
needs relate to the effect of lead on future generations. For women the needs are related to the effect of
lead on the developing fetus and post-natal exposure associated with breast-feeding. For children the
special needs for low exposure are related to the extraordinary sensitivity of the developing organs of
children. These concerns indicate the need for a margin of safety.

The special lead risks of women

The risk to women exposed to lead at firing ranges is of particular concern because, once absorbed, a
proportion of the lead is deposited in the skeleton and more than 90% of lead in adults is stored in their
bones. Bone storage takes place because due to their similar ionic radius and charge lead is substituted
for calcium. Furthermore, when a woman becomes pregnant the fetus requires calcium and, depending
on the dietary intakes, a proportion of calcium is derived from remodelling of the bones. Skeletal lead
stores are released from the remodelling exposing the fetus during critical development windows
[49-51]. Even modestly elevated BLL’s have been associated with serious neurological disorders such
as autism [32]. Lead released from a woman’s bones during pregnancy is associated with foetal
developmental problems [53]. Another consideration for female shooters is that when their BLL
becomes elevated, they can pass the lead on to their children through breast milk [34, 55]. Given the
known lead contamination at firing ranges, intending-to- conceive, pregnant women, and nursing
mothers should curtail exposure from shooting activities (employed in the security, military and police,
and recreational shooters) and observe precautionary prevention.




Health risks related to children shooters

The CDC (2005) [56] reported that children (aged 7-18) shooting bullets at multiple firing ranges in
Alaska exhibited highly elevated BLLs (see Table 1). Shannon (1999) [57] reported that children (aged
[4-16) who were competitive marksmen exhibited an average BLL of 21.3 pg/dL (range 18—

28 ng/dL). Blood lead levels observed in children from shooting activities are within the range known
to cause long-term detrimental health effects [30]. Exposure of young females to lead is of particular
concern because it is stored in their bones and can then be transferred to their developing fetus many
years later when they become pregnant [49-51].

Health-related lead issues and law enforcement personnel

Law enforcement includes a number of services to protect and ensure the safety of citizens and the
community. The public requires law enforcement personnel to be “calm, cool and collected” when in
service conducting their duties. However, the adverse health effects, especially on the nervous system
that are associated with elevated BLLs arising from firearm use are inconsistent with these ideals.

Alir lead levels at firing ranges

The OSHA 8-h air lead time weighted average (TWA) action level is 30 ug/m3 and the OSHA
permissible exposure limit (PEL) is 50 ug/m3 [58]. The California Department of Public Health
Occupational Lead Poisoning Prevention Program (CDPH-OLPPP) recommended 8 h TWA PEL is 0.5
to 2.1 ug/m3 [59]. Based on this guideline, the CDPH-OLPPP states “At a PEL of 0.5 ug/m 3 , 95% of
workers would have a BLL less than 5 ug/dL over a 40 year working lifetime. At a PEL of 2.1 ug/m 3
95% of workers would have a BLL less than 10 ug/dL and 57% would have a BLL less than 5 ug/dL
over their working lifetime.” Wang et al. (2016) [60] conducted a review of studies of airborne lead
concentrations and possible exposure at firing ranges (Additional file 1). Wang et al. [60] found that the
OSHA 8 h TWA PEL is exceeded in many studies, and even more noteworthy, the California PEL is
exceeded in all of the studies. It must be noted that the recommended PEL and action levels are not the
only paths to controlling lead exposures.

Biomonitoring and primary prevention

Kosnett et al. (2007) [61] recommend that: “individuals be removed from occupational lead exposure if
a single blood lead concentration exceeds 30 microg/dL or if two successive blood lead concentrations
measured over a 4-week interval are > or = 20 microg/dL. Removal of individuals from lead exposure
should be considered to avoid long-term risk to health if exposure control measures over an extended
period do not decrease blood lead concentrations to < 10 microg/dL or if selected medical conditions
exist that would increase the risk of continued exposure.” A more conservative approach are the
recommendations by CSTE in Council of state and territorial epidemiologists (CSTE). A critical issue

is that biomonitoring is not primary prevention. Biomonitoring only assesses the degree of exposure
and potential health damage after exposure has taken place. Primary prevention requires curtailing lead
exposure and maintenance of air quality. Several steps have been proposed above to minimize lead
exposure. Recommendations to prevent occupational lead poisoning by shooters are provided by U.S.
Government [62]. The recommendations appear as topics in school rifle team programs [63].

One of the challenges in a biomonitoring program is the frequency which shooters should have their
BLLs monitored. The Australian organisation Safe Work Australia has recently carefully made
recommendations for multiple scenarios of blood lead testing frequency for workers exposed to lead in
the work place [64]. Similar BLL testing frequency recommendations could be adopted for shooters
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exposed to lead in occupational settings such as law enforcement, military, security and shooting range
workers. Recreational shooters that shoot frequently could voluntarily use these blood lead testing
frequency recommendations as a guide if they wanted to protect their health.

Potential health risks from ‘take home lead’

In contrast to occupational environments where work clothes should not be taken home, lead dust can
adhere to shooters clothes and potentially contaminate vehicles and homes. The CDC (1996) [65]
measured carpet dust lead concentrations in FBI student dormitory rooms and in 14 non—student
dormitory rooms at a firing range and training facility. They observed that student dormitory rooms had
significantly higher lead levels than non—student dormitory rooms, suggesting that the FBI students
were contaminating their living quarters with lead. ‘Take home lead’ has been described mostly for
occupational settings [66—-08] but given the fine particle nature and lead concentrations of dust
associated with shooting, the ‘take home lead’ pathway of exposure from shooting must be recognized
and curtailed.

Prevention of lead aerosols with ventilation improvements

The air lead table from Wang et al. 2016 [60] (Additional file 1) and the National Research Council
[69] are the only compilations of air Pb levels at shooting ranges that were identified. Wang et al. do
not discuss the ventilation practices in the various studies that may account for lower air lead levels. A
1975 NIOSH study found that at all 9 ranges studied, the air lead guideline was exceeded at the time
(200 ug/m3 ) [70]. A 2009 NIOSH review describes a case study on air lead exposure of law
enforcement trainees and reports that the mean airborne lead concentration of >2000 ug/m3 was
reduced by 94-97% to 60-120 ug/m3 but this was still above the OSHA PEL of 50 ug/m3 . Commercial
ventilation companies claim they can meet guidelines (i.e. Camfil air filters) but no published studies
supporting this achievement at firing ranges were located.

There is a “lack of evidence™ gap in the literature demonstrating that ventilation systems can maintain
air lead levels at indoor ranges below the current OSHA (50 ug/m3) or California (0.5-2.2 ug/m3)
guideline. The literature gap raises questions about whether or not the guidelines can actually be
achieved, especially the California guideline. Further, as discussed in Special needs of women and

children, meeting the guideline does not necessarily provide a margin of safety from lead exposure.

Primary prevention requires eliminating lead in primers and bullets

Lead from projectile primers is a significant proximal source of lead exposure and uptake. The
development of primers is described by Brede et al. [71]. During the 19th century primers were
composed of mercury fulminate; however, the mercury fulminate was found to be too toxic to shooters.
In the early 20t Century, Dynamit Nobel developed the primer SINOXID which was formulated with
lead and became a universal primer. By “...the 1960s exposure of shooters and firing range supervisors
to lead reached intolerably high levels, as evidenced by the elevated blood lead values [71].”” Dynamit
Nobel developed SINTOX, a Pb-free (as well as Sb and Ba free) primer [71]. However, the results of
some tests of the lead-free primers have proven disappointing, with significant variations in ignition
timing, peak blast pressure, higher barrel frictions, and reliability in different climate conditions,
compared with their lead-based equivalents [72]. The performance of lead-free primers are being tested
by the U.S. Department of Defense (DoD) and North Atlantic Treaty Organisation (NATO) to reduce
exposure of personnel to known lead sources [73].



Despite the critical observations, there is lead-free ammunition on the market. SINTOX is NATO
approved and outlets for lead-free ammunition are available [74, 75]. Some states are taking the issue
seriously and require lead-free (or non-toxic “NT”’) ammunition at firing ranges [76]. Widespread
acceptance of the need to replace lead must take place, and until this happens one of the most
significant health risks to shooters will remain lead-rich primers.

“Green bullets” have also been proposed as a preventative measure that could minimize lead exposure
to participants and the environment. These bullets consist of copper rather than lead bullets. Bismuth
has been proposed as a substitute for lead bullets but its environmental health impacts are poorly
understood [77]. It is clear that firing lead-free bullets results in dramatic decreases in airborne lead
exposures at firing ranges [78]. The use of copper-jacketed lead bullets does not appear to be a solution
to a reduction in lead exposure because it results in only minor reductions in BLLs (see Tripathi et al.
(1991, Table 1) [46]. The United States Department of Defence (DoD) is aware of the health threat
posed by lead exposure from small arms [69] and efforts are underway to test and replace lead in both
primer and bullets [73, 79].

Table | provides evidence-based information about the BLL sensitivity of shooters to lead dust at firing
ranges. The major gap in preventing risk of lead exposure at firing ranges are the fundamental lead-
bearing materials used for the explosive power and bullet projectiles. Primary prevention requires
eliminating all lead materials in primers and bullets in order to end the dispersal of lead dust at firing
ranges.

usions

Conc

Shooting lead bullets at firing ranges results in elevated BLLs at concentrations that are associated with
a variety of adverse health outcomes and the topic of health risk is an ongoing topic of study. Of major
concern is the number of women and children among recreational shooters, who are not afforded
similar health protections as occupational users of firing ranges. Nearly all BLL measurements
compiled in the reviewed studies exceed the level of 5 png/dL recommended by the U.S. CDC/NIOSH,
and thus firing ranges, regardless of type and user classification, constitute a significant and currently
largely unmanaged public health concern. Primary prevention of this risk requires development of lead-
free primers and projectile bullets. Prevention includes better oversight of ventilation systems in indoor
ranges and development of airflow systems at outdoor ranges, protective clothing that is changed after
shooting, and cessation of smoking and eating at firing ranges. The mismatch between what is
recommended for individuals by the U.S. CDC is in stark contrast to the allowable levels for
occupational exposure, and there are no real systematic biomonitoring programs for firing range users
to measure cumulative health effects caused by persistent low and even high-level lead exposure.
Recreational shooters and the general public are provided no legal protections from lead exposures at
firing ranges. In conclusion, while the past two decades have brought substantial improvements in
analytical capabilities to detect lead in humans the literature evidence indicates that we fall far short of
human health safety criteria in firing ranges of all types, and among occupational and recreational
shooters.
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IQ Intelligence quotient

NATO North atlantic treaty organisation

NIOSH National institute for occupational safety and health
NNDSS National notifiable diseases surveillance system
NSSF National sports shooting foundation

NT Non-toxic
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A SEATTLE TIMES INVESTIGATION

Lead endangers officers

Police agencies across the country have put their officers in harm’s way by
using lead-polluted shooting ranges and by not educating them about safe
practices.
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By CHRISTINE WILLMSEN APRIL 10, 2015

t was one of the most important weeks in Amy Crawford’s law-
l enforcement career.

Like tens of thousands of other police officers, Crawford had to
become an expert at shooting a gun. Her job as a Kirkland corrections officer —
and even her life — depended on it.

On her fifth day of training at Issaquah’s indoor police shooting range, she

passed the firearms tests. But she felt sick and had no idea why.

Like so many other officers across the country, Crawford had gotten lead

poisoning from shooting in an unsafe gun range.

The Seattle Times’ ongoing investigation “Loaded with Lead” has found that city,
county and federal police agencies across the country have put their officers in
harm’s way by failing to clean their indoor ranges, replace dilapidated

ventilation and educate their employees about the risks of lead.

In hazy, dirty gun ranges, officers fired lead-based ammunition, unknowingly
spreading lead vapor and dust, which they then inhaled, ingested or absorbed
through skin contact.

In Largo, Fla., a range master at the police shooting range says lead exposure
caused his teeth to fall out and he now suffers from neuropathy. In
Londonderry, N.H., a 35-year-old police sergeant died of lead poisoning just
days after training his fellow officers at a private indoor-gun range.

Cases like these have spanned decades, despite a litany of reports and warnings
about the dangers of lead in police gun ranges.

In the Seattle area, Issaquah, Kirkland and Bellevue police departments have



violated workplace-safety laws about lead, all saying they were unaware of some
of the rules. Even so, the state had warned Issaquah about lead problems in the

past. As of this month, the city still hasn’t fixed the ventilation.

Lead contamination at police-operated ranges has gone unchecked for years
because federal and state regulators rarely scrutinize them, The Times has
found. Inspectors usually only show up after someone files a complaint, or after

it’s too late — when a blood test shows an employee already has lead poisoning.

“It was totally preventable,” Crawford, 40, said about her lead-poisoning case

and others she’s heard about. “That’s the worst part of all.”

Law enforcement’s long history with lead

For more than a half-century, studies showed officers were overexposed and even
poisoned by lead contamination at law-enforcement gun ranges. Despite these cases
and overwhelming evidence of the dangers of lead, police departments have continued
to put officers in harm’s way.

1962 — Michigan

Michigan Department of Health alerts the public that indoor ranges can be a health
hazard, stating “many lead poisoning cases have been reported among police and
range personnel traceable to improper range ventilation.”

1973 — Kansas

Two Kansas City police officers suffered severe lead poisoning after working several
months at the indoor-gun range in the basement of City Hall. Both retired on disability
because of the lead.

READ MORE ~



Record number of violations

Just last year, a concerned police-firearms instructor complained to Maryland
state safety officials about lead hazards at Baltimore County’s gun range —
where more than 1,900 county officers train and requalify — to prove their

proficiency with a service firearm.

In February 2014, after officials with Maryland Occupational Safety and Health
(MOSH) inspected the gun range, they found 27 violations, 16 related to lead. It

was the first safety inspection of Baltimore County’s nearly half-century-old
facility, they said.

Baltimore County police set a record — the most lead violations for a law-
enforcement agency in the past decade, according to a Times analysis of

available federal Occupational Safety and Health Administration records.

Maryland inspectors found problems with poor ventilation and inadequate
cleaning at the Lutherville range. And in talking to several Baltimore County
firearms instructors, inspectors learned that the lead problems were getting

WOrse.

The instructors revealed they had been tested a few times for lead levels in their
blood, and the most recent results were getting higher, records show. One
instructor had an elevated lead level of at least 25 micrograms per deciliter, a
MOSH supervisor said.

Organ damage and other health problems can occur at a level as low as 10
micrograms, according to the Centers for Disease Control and Prevention. Lead
exposure is particularly dangerous because damage can occur even though

symptoms may not appear.

While instructors and SWAT teams spend the most time in a range, other



officers are required to qualify up to four times annually and to practice as

needed.

Baltimore County’s most dangerous problem was the toxic air that instructors

inhaled while working in the range.

They were exposed to air that had lead concentrations up to three times higher
than the allowable limit, MOSH documents show. The ventilation and air quality
were so awful that the instructors, by law, should have been wearing respirators,

protective coveralls and bootees while training.

Police administrators had no idea of the problems until the state inspection, said

spokeswoman Elise Armacost.

“A lot of these were a result of sloppy housekeeping, not wiping surfaces
properly,” she said. “The larger issue was ventilation, and that’s not a minor

issue.”
More than a year after the inspection, the range still isn’t in compliance.

Armacost said the county will spend $500,000 to replace the ventilation system
and abate the lead contamination by the end of the summer. Currently, police
are advised to use the outdoor range but still are allowed to shoot for short

periods of time in the indoor range, Armacost said.

Cole Weston, president of Baltimore County Fraternal Order of Police, Lodge
No. 4, said: “The job of law enforcement is difficult enough with calls for service.
The hazards aren’t supposed to be in the training location where you are trying

to be proficient in doing the job out on the street.”



Poisoned in Issaquah

Two of the most important ways to prevent lead poisoning is to educate shooting
instructors and trainees about lead hazards and to properly ventilate the range.

In the case of three Kirkland correctional officers, they got neither.

In 2007 the Kirkland police’s Corrections Department decided its officers
needed to carry firearms. Without a shooting range, Kirkland used the Issaquah
police indoor-firing range that March to train and qualify the officers.

Two Kirkland firearms instructors conducted a five-day training and
qualification course for Crawford and two other corrections officers. After a day
in the classroom, they spent the next four days firing .45-caliber handguns in the

range.



Crawford, who had been a corrections officer for two years, said there was little
discussion about the risks of lead exposure and how to avoid it.

On the final day, as they started qualifications testing — timed and untimed

drills of shooting at targets from different distances — the range became cloudy.

Kirkland Police Sgt. Nathan Rich, a SWAT member and one of the firearms
instructors, had tried to turn on the ventilation, which would move the lead-

contaminated air away from shooters. But it didn’t operate.

Despite no air flow and a noticeable haze in the range, Rich ordered Crawford
and her colleagues to continue firing because he said he wanted to avoid

rescheduling the qualifications.

“It’s a paramilitary environment,” Crawford said. “You’ve got rank and file, you

follow orders and you trust them.”

They all coughed but continued firing up to 1,000 rounds over five hours, not
realizing they were inhaling dangerous amounts of lead. “You literally couldn’t
see one arm’s length in front of you,” she said.

Crawford went home feeling nauseated and weak, with a headache and a sweet
metallic taste in her mouth. The two other corrections officers complained of

similar flu-like symptoms — classic signs of lead exposure.

After one complained to Kirkland police, they were sent to have their blood
tested for lead.

The two instructors and three corrections officers all had elevated levels of lead

in their blood, according to records from Washington Labor and Industries
(L&I), which enforces workplace-safety rules. Their results ranged from 25 to 33
micrograms of lead per deciliter — more than 20 times the average adult level of
1.2.



In as little as a few days, officers in a poorly ventilated range can develop lead
levels that can cause fatigue and miscarriages as well as permanent damage to

the brain and kidneys.
Crawford recalled having the highest reading, 33.

“I was scared — I didn’t know the ramifications,” said Crawford, who now works
for a biometrics company. “I didn’t know if it was going to have an effect on my
ability to have kids.”

Rich said he received little training about the dangers of lead when he became a

firearms instructor in 2001.

“I felt bad for the officers that I got them sick,” he said. He is concerned his

decision to keep shooting that day may later have repercussions on their health.

One reason he moved to the patrol division was to reduce the amount of time he

was exposed to lead in the range.

“As we get older, we may have some neurological-function issues, some organ

issues that you can’t predict and see right away,” Rich said.



Wi

I

WASHINGTON DEPARTMENT OF LABOR & INDUSTRIES
A 2014 inspection at the Issaquah police firing range showed air flow was too slow in

some firing lanes and too fast in others while two Police Department employees were
using the range.

Issaquah chief resists

The police shooting range where the Kirkland officers were overexposed is
tucked under Issaquah’s redbrick City Hall.

Because of the Kirkland case, L&I inspected the Issaquah range in 2007 and
issued two lead-related citations.

Then in 2008 and 2009, Issaquah requested help from L&I through



“consultations.” The state uses this voluntary process as an informal, private
way to get employers into compliance with state safety regulations.

After one of the consultations, L&I told Issaquah police they must conduct lead

training and minimize surface contamination.

But in April 2014, an L&I inspection showed contamination on classroom tables,
the floor and a carpeted area outside the range, which had lead concentrations

22 times higher than what’s acceptable.

Air flow in some of the firing lanes was too turbulent, swirling dirty air back on
shooters.

Nine law-enforcement agencies, as well as the public and members of two
private firearms academies, shot in the range, unaware of the hazardous

conditions.

“Sgt. (Paul) Fairbanks stated that the officer’s primary duty is to protect the
citizens and that the range duties (i.e. cleaning) were additional tasks they tried
to fit in their schedule,” an industrial hygienist wrote after talking to the part-

time range master.

When L&I confronted the department over the violations, some Issaquah police

officials were uncooperative.

In June, they refused to allow the hygienist to collect samples and take airflow
readings and photos while police sorted the spent lead from the berm for
recycling. When a hygienist wanted to interview several officers, Police Chief
Scott Behrbaum refused.

“At this time none of the employees that I have spoken to have indicated the
need to speak with you, nor [are they] having any concerns,” Behrbaum said in

an Aug, 8 email to an L&I hygienist. “As a result I am not going to schedule any




interviews.”

After L&I threatened to use subpoenas to compel private interviews with
employees, the chief relented.

L&I issued 15 citations, nine related to lead. The city of Issaquah appealed some
of them as well as the $3,000 fine, saying it would rather use the money to fix
the problems than pay the state. A hearing officer concluded all the violations
had occurred, but lowered the total fine to $2,700.

Issaquah corrected nearly all of the violations. It hasn’t fixed the ventilation, but
Fairbanks said it doesn’t pose a significant health risk.

“I'm not taking any of this lightly,” Fairbanks said. “I'm very concerned about
my officers’ safety and that doesn’t mean just on the street, but also when they

are training.”

Decades of warnings

Well before the government banned lead-based household paint in 1978,
medical journals and state health publications dating to the early 1960s warned
that police officers were suffering from lead poisoning due to working in gun

ranges.

But police departments often ignored those warnings and rarely passed them
down to the rank and file.

Two Kansas City, Kan., police officers suffered severe lead poisoning in 1973
after working several months in a new indoor-gun range in the basement of City

Hall. A faulty ventilation system recirculated airborne lead.

The city settled lawsuits brought by the two, paying $100,000 each to the
officers. They said they had to retire on disability because of the lead exposure,
according to The Kansas City Star.



The National Institute for Occupational Safety and Health (NIOSH) studied nine
indoor law-enforcement gun ranges and found many deficiencies, in particular
“health hazards in the forms of lead poisoning due to improper ventilation

control,” a 1975 report said.

NIOSH also wrote a technical manual about reducing lead hazards for law-

enforcement officials to follow.

Despite the research and warnings, some departments didn’t take lead hazards
seriously.

In Florida, Edmund Danielewicz went to work in 1980 at the Largo Police
Department’s indoor range, which had a history of employees getting lead
poisoning from faulty ventilation. After a year there, he lost 45 pounds, his teeth
and eventually most of the feeling in his legs, he said. The physician for the city
told him he had lead poisoning and to drink orange juice and water to feel
better, he recalled.

By 1981 Danielewicz claimed the shooting range poisoned him. But the
department denied it and fired him, he said. After a legal battle, he said he
settled for $100,000.

“It’s disheartening,” he said. “They should have known better.”
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ARAM BOGHOSIAN / SPECIAL TO THE SEATT
Pat Kelly shows her late husband's police badge, uniform patch and driver’s license. They

A young sergeant gone

For Pat Kelly, that sunny Sunday morning was like any other at their
Londonderry, N.H., home. She awoke to 21-month-old son David crawling into
his parents’ bed and wanting to play with his father. But when he didn’t respond
to the boy’s giggles, she leaned closer to her husband — and discovered his body

was cold.
Thomas Kelly, a 35-year-old police sergeant, was dead.

His death on Sept. 17, 1989, stunned officers at the Derry Police Department,



where he’d worked for more than nine years. Pat was devastated: She was six
weeks pregnant, had a toddler, her mother was dying of cancer, and the love of

her life had suddenly and mysteriously died.

Play Video

Derry Police Chief Ed Garone said as a sergeant and training supervisor, Kelly,
was a natural leader, teacher and visionary. Garone approved Kelly’s request to
train all the officers who had been using revolvers to shoot new semiautomatic

handguns.

“It was frankly a morale booster, increasing the safety of the officers and the

greater protection for our citizens,” Garone said.

Without an indoor police range, Kelly looked for nearby ranges where the 45
officers could train and qualify over that one week in September. He found
Chester Rod and Gun Club, just 10 miles down the road. Kelly had assurances

from the private club that the ventilation worked properly and the range was



safe, Garone recalled.

But Kelly had unknowingly stepped into a death chamber.

ARAM BOGHOSIAN / SPECIAL TO THE SEATTLE TIMES

was safe, but officers recall it being smoky.

Each day, he stood beside officers as they fired hundreds of rounds of
ammunition at the targets. But the ventilation system failed to keep up, and

smoke laced with lead lingered in the air, officers said.

“It got so thick that you got to the point where you just could not see,” said Barry

Charewicz, a Derry officer at the time.



Dan Pelletier, then a Derry detective and firearms instructor, said, “I had that
metallic, leady taste in the back of my mouth, and at the end of the day I'd have a
pretty good headache too.” A blood test showed he had an elevated lead level.

Unlike other officers who would train and leave, Kelly was in the range almost

the entire time as police fired 24,300 rounds of ammunition that week.

During breaks and each night, Kelly swept the floor with a dry broom, picked up
spent casings and put them in buckets. Sometimes he wore a paper mask to
avoid breathing the dust in the air, but he was unaware it contained potentially

lethal amounts of lead, Pelletier said.

The day after certifying all the officers, Kelly came home after a long shift and
told Pat: “I'm beat, I'm going to bed. Goodnight.” Those were his last words.

About a month after Kelly’s death, an autopsy revealed he had died from acute

respiratory failure and severe pulmonary edema due to prolonged exposure to
toxic heavy metals and gases at a firing range. Tests showed he had dangerously
high concentrations of lead in his blood at 48 micrograms per deciliter.

Pat still misses the smell of leather and the feel of the bulletproof vest under her

husband’s stiffly pressed uniform when she hugged him.

She occasionally shows his uniform, badge (No. 3) and gun belt to their 24-year-
old daughter, Laura, when she’s curious about the father she never met.

Pat sued the Chester Rod and Gun Club and settled for an undisclosed amount

years ago.
Everyone realizes his death was preventable.

“If I were to do it again, I would have daily air monitoring done and certified by

a third party,” Garone said. His officers now shoot at their outdoor range.
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seriously that you can have a loved one die from this,” Pat Kelly said.

Charewicz blames the club for Kelly’s death. The nearby Sandown Police
Department has been shooting there since 2011. Kevin Williams, president of
the club, didn’t return calls for comment.

Today at the Derry Police Department, a training room is named in Kelly’s
honor and a painting of him, smiling in uniform, hangs on a wall. But outside of
New Hampshire, few have ever heard of Kelly’s death and its cause.

“I want people to take it seriously that you can have a loved one die from this,”
Pat Kelly said.
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Lead exposure continues

Two decades after Kelly’s death, inspections and evaluations show police across
the country are still ignorant of workplace-safety laws and lack fundamental
training. Currently, there are more than 1.1 million federal, state and local law-
enforcement workers in the U.S., according the Bureau of Justice Statistics.

In Bellevue, the Police Department shut down its range for two years because of
its inadequate ventilation system.



A year after it reopened with a new system in 2012, L&I found contaminated
surfaces and inadequate training during an inspection. It issued nine citations,

six related to lead.

In South Central Washington, the Kennewick Police Department doesn’t educate

its officers at all about lead hazards.

“We do not provide training on lead exposure,” Kennewick spokeswoman Evelyn
Lusignan said. “We are not required to. For that type of outdoor-firing range we
don’t have the exposure risk.”

But Washington Administrative Code says, “Each employer who has a workplace
in which there is a potential exposure to airborne lead at any level shall inform
employees” and train them about lead. This includes all indoor and outdoor

ranges.

While the risk of lead exposure is greatly reduced when officers shoot outdoors,

it’s not eliminated.

Officers can track lead home on their clothing and shoes, contaminating their

homes and putting their children at risk.

After evaluating the Lima, Ohio, Police Department’s indoor-gun range in 2012,
NIOSH told the police chief to shut it down until a faulty ventilation system was
fixed. It had pumped lead vapor and dust into its garage and a maintenance
office where an employee breathed in contaminated air and suffered lead

poisoning.

NIOSH evaluates work conditions at the request of a concerned employee or
employer, but cannot force a company or government agency to abide by its

recommendations.

Lima Police Chief Kevin Martin didn’t follow NIOSH’s advice. He bought a new



vacuum cleaner and better filters, he said.
When asked why he didn’t close the range, Martin replied:

“Quite honestly, we have to qualify to continue to function as police officers. And
another location — nothing is available to us.”

Christine Willmsen: cwillmsen@seattletimes.com or 206-464-3261. On Twitter
@christinesea. Lewis Kamb and Justin Mayo contributed to this report.

Lead-free ammunition may save money in the long run
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MARK HARRISON / THE SEATTLE TIMES
Police Sgt. Daniel Willson, Kirkland's senior firearms instructor, sweeps up spent

casings at the department’s lead-free firing range in the Totem Lake area.



By CHRISTINE WILLMSEN

This month, Kirkland police opened what it believes is the first lead-free
indoor-shooting range in Washington state, an eight-lane facility costing
$1.3 million.

One reason for the expenditure: Five of its officers were overexposed to

lead while training at the Issaquah police range in 2007.

Kirkland Sgt. Daniel Willson, senior firearms instructor, said police feel
safer in the new range. “It’s better, easier cleanup and it’s healthier,” he

said.

They’re no longer concerned about lead on their hands and face and the
need to change clothes to prevent tracking the toxin into their homes

where family could be overexposed.

Willson said police departments reluctant to go lead-free because the
ammunition is costlier should take the long view.

“The big elephant in the room is probably the cost, because it does cost

more,” he said. “But in the long run, it ends up paying for itself.”

Lead-free ammunition, primarily made of copper, costs the Kirkland
Police Department about $375 for 1,000 pistol rounds, $100 more than
the lead version. For rifles, it pays $595 per 1,000, $295 more.

Concerns that lead-free bullets are less accurate just aren’t warranted,
Willson said.

“It’s so minimal in the handguns that we’re shooting,” he said. “...You're

not going to notice a difference.” Police still rely on lead bullets when on



regular duty.

Amy Crawford, a former Kirkland corrections officer poisoned at the
Issaquah range, said ranges should be inspected annually by workplace-

safety agencies.

Restaurants and gas-station pumps are routinely checked out and have
notices of inspection, she pointed out. “Shouldn’t there be something

similar to that on a gun range?”

Police chiefs in North Dakota, Connecticut, New York and other states
have shuttered their ranges in recent years as the last resort, after realizing

their old ranges are too contaminated and dilapidated for use.

In North Dakota, Valley City Police Chief Fred Thompson told city officials
during a 2012 job interview that he would have to close its filthy basement

gun range, calling it a “Superfund site.”

Just months into the job, he closed the range. The city paid $100,000 to
clean the basement, haul out contaminated equipment and remove 18,000
pounds of lead.

The range had been used for years by a local rifle and pistol club. “I got a

lot of people mad,” Thompson said. “It was the only indoor range around.”

Christine Willmsen: cwillmsen@seattletimes.com or 206-464-3261. On

Twitter @christinesea.
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Protecting Workers from Lead Hazards
at Indoor Firing Ranges
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Firing range employers must protect their
workers from the hazards of lead exposure. The
Occupational Safety and Health Administration
(OSHA) Lead Standard (29 CFR 1910.1025)
requires that in a workplace with potential

lead exposure, the employer conduct an initial
determination of workers airborne exposure

to lead. If a worker is exposed at or above

the action level (AL) or above the permissible
exposure limit (PEL) for lead, additional
requirements apply. This fact sheet provides
firing range employers with information on

how their workers can be exposed to lead and
summarizes the provisions and requirements of
the Lead Standard that apply to firing ranges. For
more complete information on lead and detailed
requirements under the Lead Standard, visit
OSHA's Safety and Health Topics Page on Lead.

Mo leael expposuwre cam oo

* Shooting firearms with lead bullets or
lead-containing primer creates airborne lead
in the gun smoke.

* Lead bullet deformation and fragmentation
can cause lead exposure at hard surface bullet
trap systems.

» A building’s standard HVAC system may not
adequately remove airborne lead particles
from the range.

* Handling spent cartridges or cleaning firearms
can contaminate the hands and skin with lead.

* Improper range cleaning methods
{dry sweeping; compressed air; non-high-
efficiency particulate air (HEPA) filtered
vacuums) or inadequate cleaning of lead-
contaminated surfaces.

orkers to lead and result in unsafe levels of lead in their blood. Lead
tion or ingestion. Once in the bloodstream, lead
1 cavse health prollems.

* Recovering lead bullets from traps, emptying
bullet trays, or casting lead bullets can create
lead dust and fumes.

* Bringing and consuming food and drinks in the
range area. Not washing hands and face before
eating, drinking, or smoking.

» Lack of handwashing facilities for workers to
remove lead.

* Wearing contaminated work clothes in eating
and office areas or wearing these clothes home.
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NIOSH estimates there are 16,000 to 18,000 indoor firing
ranges in the U.S.

Photo: NIOSH

Fivirigg Mamges and the

DEMHA Lead Standard

The following section highlights selected OSHA
requirements, along with recommendations, that
can help employers both comply with the Lead
Standard and implement best practices. For all
employer requirements under the standard, see
OSHA's l.ead Standard (29 CFR 1910.1025).



Exposure Monitoring
Required

An initial determination — Collect full-shift
personal air samples to determine if employee
exposure is at or above the AL of 30 pg/meor
exceeds the PEL of 50 ug/mé.

If employee exposure is at or above the

AL >30 days a year, employers must offer
medical surveillance, including blood lead
level monitoring to affected employees.
Repeat monitoring is required at various
intervals if exposures are at or above the AL
or above the PEL. See 29 CFR 1910.1025(d)(6).
If exposure is above the PEL >30 days a year,
then employers must implement engineering
and work practice controls to reduce
exposure to or below the PEL (see box below
for recommended exposure controls for
firing ranges).

When ventilation is used to control exposure,
ensure effective operation of the ventilation
systermn with scheduled (every 3 months)
inspections and routine maintenance.

RECOMMENDED EXPOSURE
CONTROLS FOR FIRING RANGES

Eliminate/Substitute: Use jacketed or
lead-free bullets and non-lead primer.

Engineering Controls: Provide a separate
“push/pull” ventilation system (not
connected to the general HVAC system) with
supplied and exhausted air flow designed to
move lead emissions downrange from the
source (firearm) toward the filtered exhaust
area at/or behind the bullet trap:

« Electrically interlock supply and exhaust
fans for simultaneous operation when
the range is in use.

« Use HEPA filters in the ventilation
exhaust system to prevent lead from
entering the outside environment.

Work Practice Controls: Use a closed bag
system to empty bullet trays and debris.
Use a water mist spray or other type

of wet method to keep lead dust from
becoming airborne.

MHousekeeping
Required

Keep all surfaces as free of lead
accumulations as practical.

Ensure that workers do not use compressed
air to clean floors or other surfaces where
lead may accumulate.

Ensure that workers do not shovel, dry-sweep,
or brush lead-bullet debris unless vacuuming
or other equally effective methods have been
tried and found not to eliminate the hazard.
See 29 CFR 1910.1025(h)(2)(ii).

Recommended

Use a HEPA filtered vacuum and/or wet
methods for cleaning.

Perform housekeeping and cleaning
procedures on a frequent basis.

Wipe sample detection of lead is a useful tool
to evaluate a housekeeping program (surfaces
and floors including eating areas) and hygiene
practices {employee hands) by identifying lead
contamination. Colorimetric wipes for on-the-
spot detection of lead are now readily available.

Respiratory Protection
Required

Provide appropriate, NIOSH-approved
respirators when engineering and work
practice controls are not sufficient to reduce
lead exposure to or below the PEL.

For more information on respiratory protection
program requirements, including fit testing, see
OSHA's Respiratory Protection standard (29 CFR
1910.134) and visit OSHA's Safety and Health
Topics webpage on Respiratory Protection.

Recommended

Even when exposure is below the PEL,
provide workers with appropriate respiratory
protection for short-term, high lead exposure
work tasks such as cleaning bullet traps,
changing ventilation system filters, or
disposing of vacuum-collected dust.

Protective Work Clothing and Equipment
Required

Provide full-body work clothing (coveralls
or disposable suits), gloves, head and foot
covering, face shield, and vented goggles to
workers exposed to lead above the PEL.



Ensure that workers do not use compressed
air or similar methods to remove lead dust
from range floors, other surfaces, or clothing.

Recommended

Provide protective work clothing and
equipment for employees while performing
range cleaning or maintenance.

MHygiens Facilities and Practices
Required

Prohibit food, drink, eating, tobacco, and the
use of cosmetics in areas with lead exposure
above the PEL.

Change rooms, separate storage lockers,
and showers must be provided when worker
exposures to lead are above the PEL.

Recommended

Provide readily available handwashing stations.
Do not allow any food, drinks, or tobacco
products in the range area.

Consider using lead decontamination wipes
in addition to soap and water to remove

lead from hands after cleaning firearms and
picking up spent casings and before eating,
drinking, or smoking.

Provide a clean change area and separate
storage lockers for employees with lead hazards
in their work area, regardless of exposure levels.

Medical Surveillance and Medical
Hermowval Protection

Required

Implement a medical surveillance program for
workers exposed to lead at or above the AL
>30 days a year.

Make available blood lead and zinc
protoporphyrin testing to workers exposed to
lead at or above the AL at frequencies specified
in the Lead Standard. See 29 CFR 1910.1025(j}(2).
Remove employees from work who have a lead
exposure at or above the AL if their blood lead
level meets or exceeds the criteria specified in
the Lead Standard, or if a physician determines
removal is needed. See 29 CFR 1910.1025(k){1).

Recommended

Offer blood lead testing for employees with
lead hazards in their work area, regardless of
exposure levels.

* Blood lead levels at or above 5 micrograms
of lead per deciliter of blood (ug/dL) are
considered elevated.

Employees Lead Hazard Training and
Hazard Cormmurnication
Required

* Inform workers with potential lead exposure
of the content of Appendices A and B of the
Lead Standard.

* Provide initial and annual training to all
employees exposed to lead at or above the AL
on the content of the Lead Standard and work
activities that could result in lead exposure.

* Post warning signs with the language
specified in the Lead Standard in each work
area where the PEL is exceeded.

* OSHA's Hazard Communication standarc
(29 CFR 1910.1200) requires employers
to provide information and training for
all employees with lead hazards in their
work areas.

Additional Informeation

OSHA can provide compliance assistance
through a variety of programs, including technical
assistance about effective safety and health
programs, workplace consultations, and training
and education. OSHA's On-Site Consultation
Program offers free, confidential occupational
safety and health services to small and medium-
sized businesses in all states and several
territories across the country, with priority given
to high-hazard worksites. On-Site consultation
services are separate from enforcement and do
not result in penalties or citations. To locate the
OSHA On-Site Consultation Program nearest you,
visit www.osha.gov/iconsultation.

orleers” Mighits
Workers have the right to:

* Working conditions that do not pose a risk of
serious harm.

* Receive information and training (in a
language and vocabulary the worker
understands) about workplace hazards,
methods to prevent them, and the OSHA
standards that apply to their workplace.

» Review records of work-related injuries
and illnesses.



» File a complaint asking OSHA to inspect their
workplace if they believe there is a serious
hazard or that their employer is not following
OSHA's rules. OSHA will keep all identities
confidential.

« Exercise their rights under the law without
retaliation, including reporting an injury or
raising health and safety concerns with their
employer or OSHA. If a worker has been
retaliated against for using their rights, they
must file a complaint with OSHA as scon as
possible, but no later than 30 days.

For additional information, see OSHA's Workers
page (www.osha.goviwarkers),

My o Comntaet LHEML

Under the Occupational Safety and Health

Act of 1970, emplovyers are responsible for
providing safe and healthful workplaces for
their employees. OSHA's role is to ensure

these conditions for America’s working

men and women by setting and enforcing
standards, and providing training, education
and assistance. For more information, visit
www.osha.gov or call OSHA at 1-800-321-OSHA
(6742), TTY 1-877-889-5627.

This is one in a series of informational fact sheets highlighting OSHA programs, policies or
standards. It does not impose any new compliance requirements. For a comprehensive list of
compliance requirements of OSHA standards or regulations, refer to Title 29 of the Code of Federal
Regulations. This information will be made available to sensory-impaired individuals upon request.
The voice phone is (202) 693-1999; teletypewriter (TTY) number: (877) 889-5627.
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